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ABSTRACT 

1 This research project set out to provide information 
to young people about which occupations would provide them with the 
most valuable experience, valuable being defined in terms of later 
earnings. The project attempted to measure "the value of .on-the-job 
learning in terms of future income and to identify sequences of , * 
occupations which would maximize the value of the young person f ,s 
experience. Instead, the project found that the premise is not 
correct! Individual differences fn on-the-job learning do not, on the 
average, result in diflerences in earnings . t While work experience, 
measured as the length of time ^a $|rson has worked, has a substantial 
positive impact on a person 1 ^earnings, the impact does ivot "come from 
individual differences in job^lcquired skills. Therefore", the ; 
project's first proposal for individualized simulations of young 
people's entry into the work force was not needed. The same advice 
can be given to all: Start work early in as highly paid an occupation 
as possible and work continuously at it; 4 the qonnectioh; between 
learning and earning is a loose one. (Research for the study t was 
conducted through a literature review and longitudinal surveys. Ways 
were devised to use all' available" information % in a longitudinal 
survey, and a method of measuring on-the-job learning was devised.) 
(Author/KC)' , 



*-***********************.**************** ******************************* 

* Reproductions supplied by EDRS arfe the best that^ call be made * 

* 'from the original document. * 
******** ******************************** *^* ********* ******************* 



EMC 



rJ 
ci 

UJ 



LEARNING AND EARNINGS: . l"HE LOOSE CONNECTION 

FINAL REPORT: NATIONAL INSTITUTE OF 
EDUCATION RESEARCH. GRANT //NIE-G-78-0006 



... 



I. 



.by 



John Angle 
Department of Sociology 
University of Arizona 



0 

0 

K 
) 



ERIC 



September, 1980 



U S DEPARTMENT OF EDUCATION 
NATIONAL INSTITUTE OF EDUCATION 

EDUCATIONAL RESOURCES INFORMATION 

✓ CENTER (ERIC) , 
This document has been reproduced as 
received from the person or organization 
originating it 

Minor changes have been made to improve 
reproduction quality 

• Points of view or opinions stated in this docu 
( mcnt do not necessarily represent official NIE 
position or policy 



ABSTRACT* 



7 



LEARNING AND LARNlNGS; TJIh LOOSE CONNECTION 
Final Report: National institute ot Education Research Grant 
* ' //Nlh-G-78-0006 

This research project set out to provide information to young people 

lacing entry into full-time employment on which occupations open to them 

1 

would provide them* with the most valuable- experience. Value was defined in 
terms ot later earnings. it was assumed, following human" capital/ theory , 
that what a person learns at work, iiJu. what a person, learns in school, 
may increase marginal product ivity'J This project proposed to measure the 
value of on-the-job learning- in terms of future income and identity sequences 
.of occupations which would maximize the^ value of the young person's experi- 
ence. Instead, this project found that the. premise is not correct. Iridi- 
vidua! differences in on-the-job learning do not, on the average, result in 

ditferences in earnings. Work experience, measured as the length of time 

* * 

a person has worked,, has^a substantial positive impact on a person's earnings 
but it does not come from individual differences in job r acquired skills. 

The starting point of the project was to investigate the relationship 
between in-school learning and earnings. This relationship would have to be 
controlled for in the examination of on-the-job learning and earnings. 
There is a large literature on this topic, but in most of the studies of the 
impact of education on earnings, education is measured rather crudely, by 
sXmply the number of years of schooling' a person has completed. Use of this 



3 



, Indicator assumes that people lea-ca the same things at the same rate, an 

1 inaccurate assumption. Chapter 2 Usts the eMect ol other indicators of , 
. ?\ * 
learning in school on earning*/ and occupational, prest ige, and finds that the 

measurement of^ education by its duration expla i ns "mos t of the impact, of 

education on v occupat louaJ achievement. Only a person 1 s major field in high 

school or college has any noticeabi'e nnpuct on occupational achievement 
1 • 

independently of highest grade complcUu, and these eifects are rather small 
It appears that it is primarily the Length oi time one has spent in school, 
and secondarily one 1 s major field, fhat impacts on one's earnings, not what 
one actually learned or did not lea'cn, apart from the average of people 
staying, in school for a given length ot time'and taking certain subjects. 
\To make an analogy to canned goods whose quality varies from'can to can: * 
it's the label, not^. tlie contents, that affeets* the price'. Chapter 3 inves- 
tigates whether the choice of a person r s .ma jor field in college can account 
for the gap between the earnings, 6f college educated women "and men. It , 



cannot . 



Chapter 4 introduces a technique tor measuring work experience in a 
longitudinal survey, that is, one which re-'i nt*r\*iews the same people over 
and o^er,* but which does not find out their vork histories from them. The' 
technique involves interpolating what they do between th#i 'tinjes -they are i 
ihterviewed from what they are doing at the. time of the interview. 'Thus, 
ii working at both consecutive intervi'ews^vthey are credited with working' 
the whole interval; if- working at one interview but not/ the oth^r,* with 
working one-half the Idterval; it working at neithet interview! .with no'' 
time sp.ent working .« One can rcconsl t * peiMJti's whole work histo'ry . this, 
way, but with error. Chapter , A dlsf-iibses how to handle this error. " " « 



Chapter 5 applies the technique of inferring work experience to finding 
out What impact 'it, has on earnings* ^ Chapter 5 finds that while work experi- 
ence has a positive Impact on ejirnings that it one subdivides a person 1 s 
total work experi-ertce into the length* of time a person has spent working 

at different levels of Lask complexity with people, data, and things, a 

* > 
measure ot\ what a person is learning on-the-job, one finds thai wojrk experi- 

ence at a high level oi task complexity has about the same effect on wages 

as work experience at any other level, i.e., what one learns, or does not 

learn has little or no impact on later wages. Rather, it must be some 

other mechanisin — perhaps seniority provisions, m contracts or informal 

seniority preference, or the ability of more expeudenced people to pick 

the better paid" jobs — wtfich accounts for why work exper/ence is related 

to higher earnings. Learning may yet haVe something c/do with . earnings . 

But it is the average learning of people with a cert/ain fevel of experience^ 
' * ' / 

not individual -variationsj-jwhich is recogni^e3~lWa person f s pay. Employers 

may recognize thaf a person with a given amount yOf experience is likely to 

have a. given level of skill. It is as if th/ skill le.vel were invisible 

\ 4 * / 

but the amount of experience is visible. Xs with the connection between 
education and earnings, the connection between on-the-job learning, and 

•» < 

earnings is rather loose. Chapter b raises the question whether work 
experience accounts for the gap* between th'e wages of young women and young 
men. Returns to the work experience of young women is somewhat discounted 
relative to that of young men but not enough to account for the gap between 
their wages. Rather it is the tendency of young men t6 receive higher 
wages as^they age and young women not Lo that accounts for all tfte wage 
gap between the two. * ( , , 
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CHAPTER 1: 
INTRODUCTION 



5 

This paper .reports research done"^for the National Institute of Educa- 
Cion. (NlE) undgr grant //NIE-G-78-0006. . The project's original and. official 
title is "The TmRact of Occupational Experience in ' Occupational Sequence^:" 
^ Analysis and* Simulation." Jhe- project 'intended to'do the necessary 'substan- 

* ,1 

tive and methodolgical work to malce possible a proto-type computer simulation 
of young people's entry into the U.S. labor force" which could be useful in 

• advising young people on optimal' strategies in choosing their initial jobs. 

This project i-s a response to NIE's request for research into the area ■ 
•learning for a career, not just for a jingle job. The research was called - 
for because' it , was recognised by NIE that traditional vocational counseling.' 
has tended to advise students o,n the skill's, necessary fqr a single. job, not 
the sequence of jobs which most people. hold v in thei r forking lifetimes. The 
problem was how to advise young people for a sequence of jobs Instead of a 

• single one. An initial resn^nse to the question might ' be to, try to. find 

out what occupational sequences there are, but this ta^becomes increasingly* 
difficult as one deals With f.iner and more, specific job names, i.e., the 
-more 'information one has the harder' i fc is to proceed, an absurd predicament.' < 
Instead this project proposed, describing jobs by their location on three 
dimensions: the maximum complexity with which a person ( in a' job has to 
work.with people, data, an* things. These scales have been devised^by the • 
U.S'. Department of Labor For the ^Dictionary of Occupational Titles. Once . 
a job is designated "by three scale scores -and a wage rate instead of just 



a name, it is possible to apply a powe'rful^tool of statistical inference, 
regression analysis, which is not applicable if one thinks of career's as 
sequences of job titles. This project was mad^possible by' this reconcep- 
tualization of what it means, Co have a job. 

^ This research proposed to .find out whether what people learn by working 
early on in their careers acts like farmal education- to prepare th6m for 
better jobs later. If some kinds of work experience early in the career 
have a payoff later in th3 career, then this information'ought to be used by" 
guidance counselors to- advise young people on their optimal strategy for 
entering the labor fo.rce. The reconceptual^ation of working as scores on ' 
the people, data, things scales and a wage rate permits viewing the "relation- 
sMp. between learning and earnings and learning and occupational mobility ' 
as on-going-. Heretofore, the typical mod<*ls relating learning to earnings 
and occupational mobility conceptualized- the relationship as occurring once, 
when the person left full-time schooling for full-time work. This project 
proposed to estimate the parameters of .this on-going relationship a'nd use 
them in' a computer simulation of a young person's career", in which_^Lhe 
implications of various job choices , .among likely alternatives, could" be 
examined, v as well as the impact of '.discrimination and various scenarios fo? 
the abolition 6f discrimination. The project made the assumption, quite' ' 
common among economists and sociologists, that the U.S. Labor market responds 
to. individual variations in a person's knowledge .and skills. In fact, the 

whole point of "the simulation was to advise young people to picfe 

f 

not just the highest gay rate available to them but the mix of pay ajid 
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valuable tipgor tuni t ies i^or on-the-job learning Vhich would maximize their 
* * i 

lifetime earnings. This project has found that tl^is a&sumption i% ridt 

valid, Consequently, 'the simulation phase of the project has been abandoned. 

m . j 

In'a sens**, it is a shame that the U.S. labor market does not work "the 
vway it wa's assumed to work. It is part ot our national mythology that 

/•'. , ° * " '■ ' \ ' ' ■ 

individual learning > is recognized and rewarded. -The fact- that it is not 

and that individual knowledge anct&kilL differences apart from 'the average 

of .those with the same level of 'education ,and length of experience are nop 

recognized, is a very important fact that future policy and research have 

to 'come to grips" with. f - 

This'r.eport is organized in the following "way • The. essential research 

questions taced at th^ beginning of the project are presented. Answering 
• * * • 

them and explaining how methodological problems ^were overcome by the inven- 
tion of new techniques is the b6dy of this report. • • 

r x ' * 

Essential .Questions " 

This project proposed to analyze how what a young person learns by 
working results in occupational mobility and higher pay later in his or hter 
♦career. To accomplish this objective one heeds to be able to measure what 
people le^rn by working, not an immediately or obviously feasible goal at 
the beginning of the\>co ject , since the primary measure in use then Vas 
simply the length of time a person has worked un'der the assumption that 
people who have worked longer know more. This measure °ts no't particularly ^ 
infortiig.fi ve. However, whea one looks carefully at the otheV principal 
^ie^su^e pf learning used by socio'logisXs and economists, the measurement of 



• » •' . . '•*•>• - • . '.."*.*. 

what a person "has, learned in formal , education, by the" number of -years of-' 

i • ' ' ; - .■; 

.^schooling the person haS ( completed , one sees chat both these fields,- have 

been relatively unconcerned with the careful examination of what' people - 

r ' • • ' L **> 

learn from tlieir experience either in school or on the job. 1 The first essential 

research question that this projec t ' has to* address -is whether the measure- / 

'^ment'of learning in, school by the length. of 6he school experience, i.e., the 

•number of years of formal ' schooling , is adequate. This project sought^to 

ffnd out +^the labor market responds to individual variation in'.what people 

kno-w because of their work experience. Hpwever, in order to isolate thi-s 1 

effect one has to find out "whether, controlling for the'number of years of school 

( ing a person has .completed is^an adequate control for education, i.e.,' that ' 

^-one has isolated learning on the .job. from what the person has learned "in - ' ' 

school. Thus, before one can .inyestiga'te what.,effect on-.the-job learning ' 

i *' •* * % 

has on later occupational, mobility, and wages, one has Td find out whether * 
years ^of school completed is an^adequate measure of- learning, in formal 
education. Chapters 2 and 3 answer 'this question., * ' » 

• How does" one go^ about measuring on-the-job learning? While the length 
or~Mme a person has wprked, usually measured-in "years, is, the conventional 
indicator, it is possible, however', with the National Loijgitudinal Surveys 
.of the Ubor Market Experience of Young People, .N.L.S-. .(cf . Ceftter 'for Human 
Resource Research, -1976), to determine .how^lo'ng young women and Tnen have 
Worked in particular -maximum levels of complexity wit fi three aspects of 
task performance, work' with people;, data, and' things . ■ Thus, it is possible , 
to divide "up a young person's total length of time working" into the Lengthy V 



of time he or she has worked .at different levels of complexity' on each task 
dimension. This approach is an extension of the traditional indicator , 
total length of time worked, and its assumption that ^-the-'jotx learning is 
proportional to the^engt^ jgf t^me a person has spertt working. Only in this 



instance, one can distinguish between work environments in wrfich there is 
relatively little aird relatively more to learn about woAing* with people, 
data, andthings. The N.L.S. surveys use the 1960 Census Occupational cod6 
which makes it possible to estimate the average people, data*, things score* 
of each occupation a person is identified as working in since ther£ is a 
Current Population Survey of .the same population in which -occupations are 
double-coded, once in the i960 'Ceasus code* once in the Dictionary of Occupa- 
tional Tittles code,. for which there is a unique people, data, things scale 
score. This methodological innovation which makes this project feasible " £— 
is o described . in chapters 4 and 5". The second essential research question^ 
is how on-the-job learning, measured as the lengths of time young people^ 
.h^ve worked at different levels of complexity with people, data, and things,,- 

affects later levels of complexity in working ,with people, data, and things* 

t 

and wages. Chapter 5 deals with this question. Special attention is paid 
to the question of how the. labor market works differently for young women 
than it does x for young men. Gender* has a very large impact, on labor market 
experience, especially earnings, larger h&an color. Chaptd^s 3 and 5 examine 
the issue of gender differential effects. 
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Many sociological and economic studies assume that the variable, 
*Highefft Grade Completed in School, is by itself" an adequate measure of 
people's education for the purpose of explaining their occupationa^achteve- 
ment. Use of Highest Grade Completed as the sole, measure of education has 
at least two major shortcomings. It assumes people have 1) learned the same 
amo^unt^of 2) the same thing in an academic year. Supplementary education,^ 
indicators are identified and tested to see if they have a 'substantial 
impact on occupational prestige or earnings. Backgraund^social statuses 
and Highest Grade Completed are controlled for in this test. Only measures 
of subject matter studied in high school or college have a statistically 
significant relationship with occupational achievement ne,t of Highest Grade 
Completed and social background ^variables . Highest Grade Completed is quite 
adequate in measuring the impact of education on occupational achievement 
.without help from the measures of subject matter studied. 
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INTRODUCTION 



In economics, Human Capital Theory provides an Explanation for why 
people with more education 'earn more money than people with less education ' 
(Becker, 1964; Mincer, 1974). The explanation is an application of marginal 
productivity theory, underjjM**»uinptions- that^ education and intellectual 
ability stand in a causal\elationship to higher marginal productivity .' m . 
sociology, education is used as an explanation of the prestige level of. a 
person's occupation as well as lt>vel of earnings. It has been observed 
that many sociological models occupational prestige and earnings, par- ' 
ticularly those in the "status attainment" tradition, have little the- . 
oretical underpinning (Coser, 1975; Brtfawoy, 1977). it i s apparent though, 
considering the e*ase with which Human Capital Theory^ is' incorporated in the 
status.attainment literature (cf Stolzenbexg, 19*,),* that most, apologists 
.have assumed the truth of the marginal productivity explanation of the 
relationship between education and earnings. Such an assumption is not < 
remarkable. Indeed, the notion thaiTteduYation raises productivity, thereby 
qualifying. peopled higher paying jobs, and incidentally, providing a 
legitimate basis for wage differentials, is virtually a cornerstone of 
American civic culture (Jencks et'al.', 1972)., . ' * 

This chapter re-examines the relationship between/education indicators 
and occupational achievement, a £|ngle expression W the prestige of a 
person's occupation and earnings. Quite^a bit of research has explained 
occupational achievement in terms. of one indicator /f education', Highest 
Grade Completed" in School, or the^similar measure , Number of Years of 
Schooling (cf inter alia, Becker and 'Chiswf^ 1966; Blau and Duncan, 1967; 



\ 



Haley,. 1973; Feathecman and Hauler, 1976). Such a measure of education is 
widely recognised as incomplete (Griffin and Alexander, 1978), but it is 
not obvious what' other indicators of education are needed to supplement 
Highest Grade Completed in School as a measure of education. 

This chapter uses simple models of the process of education and its 
impact on occupational achievement to identify supplementary indicators fit 
education which are collected in large surveys of the labor force. .The 
tasjc of thi«s chapter is to test whether any of these supplementary indicators 
of education explains some part of occupational achievement not explained 
by^ the traditional measure of education, Highest Grade Completed. This 
task is methodological. We are examining the adequacy* of Highest Grade 
Completed as an indicator of. education in the expUnabion of the impact 'of 
education on occupational Achievement. In test^ whether any of the sup- 
plementary indicators o£ education have some impact on occupational achieve- 
ment net of Highest Grade Completed, we control for background social vari- 
ables. We contro^ for these variables since they might" account for some of 
the zero-order relationship, if any, between a supplementary education, in- 
dicator and occupational achievement. We are, of course, looking for the im- 
pact of the supplementary educatian indicator per se on occupationa'l achieve- 
ment so if is appropriate to make these controls. Figure 1 illustrates 
the relationships which are of interest to this investigation. 'They aire ' 
the relationships between the supplementary indicators of -education, repre- 
sented by dotted lines, and occupational achievement. 

« 

(Figure 1 about here) 




» 1 « f - 

Highest Grade Completed in School 

" Most survey research on occupational achievement has adopted the usage 
of the U.S. Bureau of the Census in measuring education, -The U.S. Bureau 
of the Census introduced a question on highest grade completed in the 1940 
. Census,. "Grade" refers to an academic year (Shryock and Siegel7 l973: 

3*8, 329). This measure is often referred to as "number of 'years of school- 
ing," and as such can be extended to measure education at stages where the 1 
concepts "grade level" has no widely recognized meaning, i.e., graduate . 
* education beyond the master's degree or professional degree. Highest Grade 
Completed or Number of Years of Schooling are both measures of education 
by its cumulative duration. Highest Grade Completed has the virtue of being 
relatively objective and fairly easily recalled. As Duncan (1969:104) points 
out, such a treasure may be correlated with other aspects of education-, such - 
as its quality. Since most educational institutions have, some minW stan- 
dards for .promotion, Highest Grade Completed is partially V measure of in- 
tellectual- achievement/ It ls also correlated with intellectual ability 
(Griliches and Mason, 1972). As a variable, highest Grade Completed is T 
amenable to tabular-analysis and regression procedures . It reduces a poten- 
tially complex multi-dimensional concept to a simple interval scale. 

There -is probably m0 re to education's effect on a person than the 
length, of time spent in an- institution. Two problems withxHighest Grade 
Completed as the sole measure of ^ucation are particularly acute. First, 
Its use ignores the fact that different people learn different things in 

SCh901 ' C ° UrS6S ° f Study ar ^ ore individualized' and diverse' (i.e. , 

,more efectives, more tracks, more degree programs), the farther one is along 
ill one's education, the poorer the assumption of the unTf^rmity of what is 
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learned. Secondly, the use of Highest Grade Completed as the sole measure 
of education assumes that everyone who completes a grafle has learned the S&me 
amount of what Is available to be leajrned. Ranges and variances in stan- 
dardized' achievement testing,^ as well as the distribution of letter gr^les, 

belie this* assumption. There is, therefore, reason to measure the effect 

# 

of other indicators 9f education on occupational achievement. 
Models ofi Education and Its Impact on Occupational Achievement 

* 

Information on education besides the highest grade a person completed 

in school is collected in surveys. Often, however, such surveys are of a 

-» • - 
rather specialized population. The National Longitudinal Surveys of Labor 

* i 
Market Experience (N.L.S.)'do not have this problem. They are surveys of- > 

large probability samples of birth cohorts of the U.S. ^population. This chapter 

takes the surveys of the two younger birth cohorts, men and women, aged 14 ^ 

to 24 in 1966; and examines whether the supplementary educati on indicators 



can explain occupational achievement beyond what Highest Grade Completed 
can explain. Naturally, this test is made net of the effect of a block of 
background variables and individual attributes which might explain both the 
nature of a person's educational attainment and his or her occupational 
' athievemerft. t 

We conceptualize the impact of education- on occupational achievement 
to be a function of 1) what a person learns in school, and 2) the certifica- 
tion of that learning in the form of diplomas, degrees, certificates, and 
transcripts. It may be that the occupational achievement of young people - 

* once they leave school and go to work full 'time is largely 'determined by the 

v 

number, of years of schooling they have, completed and the degrees they have ' 
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in' hand, rather than by the knowledge they have acquired. Such a -situation 
might be the case, if the gatekeepers to the labor* force have no way of 
ferreting out an individual's knowledge, assuming that it has some relevance 
to marginal productivity. Young people coming o'iit of school may be like 
canned goods, i.e., their contents are unknown and to be- guessed at' only 
from, their labels — the transcripts and diplomas which are awarded for 
staying in an Institution for a" given length of time. If this view of the 
relationship between education and occupational achievement is correct, 
then. Highest Grade Completed might be as adequate a measure 'of -education • 

* 

as will have relevance for explaining occupational achievement. However, 
the possibility is not precluded ia this paper that the amount learned of 

r 

a particular subject may make a difference in occupational achievement 

quite independently of a particular set of educational credentials* 

What is learned in school is conceptualized as a function of 1) the 

subject taught, 2) the length of time a person is exposed to .instruction, 

and 3) the quality of instruction. The rationale for this simple model of ' 

learning is that a, student will learn a subject in propdrtion ff> the "Quality ' 

of the instruction and the length of time available for learning. .."the impact 

of education on. occupational achievement is conceptualized as a 'joint func-' .. 

tion 6f what is learned and its certification*'*; Equation #1 presents the 

relationship of education to occupational achievement in functional form. 

Equation §2 does the same /for the relationship between what is learned and 

t <Y , '. . « 

the survey indicators of education. < ,»/ 

' * , a -1 

Occupational Achievement = fn (What is Learned) (Certification) -eq. 1 
What is Leaned in School - fn (Subject) (Quality* of 'instruction) 

. < Time > . ■ • eq. 2 
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The literature on Subject Matter and Quality of Instruction is reviewed 
briefly below. * 



«fc> 



Subject Matter , 

There is§ a clear tendency for what is taught students to become jnore 
diverse at higher level's of schooling. The curriculum of the early ele- 
mentary school grades is fairly uniformly focussed on basic literacy and > 

* numerical skills. However, by Ijigh school, students have >r ted themselves 

* out, or have been sorted out, into a number of quite distinct educational* 
tracks, sugh as commercial,' college preparatory; vocational or general 
studies, between which mobility may be at le^t somewhat restricted. Jn * 
education beyond high school, there is yet more diversity' and .Individual 
choice. Since tracks* major areas, or degree programs, in* short, subject 

*- . . • * v 

matter, tend to prepare students for particular vocational roles in many 
instances, choice of subject matter should be expected to affect occupational 

* :,V ... 

prestige and earnings later. Koch (1972) reports higher rates of return in 
I 

eafrfiings for majors in such areas as mathematics, accounting, economics, , 
and psychology. Ashenfelter and Mooney (1968) show that field of graduate 
study explains more variance in earnings than the number of 'years that 
graduate study takes. Griffin and Alexander (1978), 'with data on almpst 
1000 male graduates from a sample of high schools found that high school 
track, measured by binary variables for college preparatory and vocational- 
commercial tracks, and the number of math or science courses taken,' and 
college majojX*meaSured by binary variables for engineering and business, 

* has a significant impact on occupational achievement. In particular, 
majoring in business or engineering in college added, on the average , -more 
th&n $2,000 to the annual earnings of the men in their sample. 



O -J 
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Quality of Instruction 





Although qualfty of instructienas *^}f fjS&# to measure directly, it' 
is 'possible to develop! .indicators of fact&?&!l|f§^jt to be closely associ- 

q fo/J i.H hVi . , ^ l -J ^ , . -f ~ ^, * — t«i . ' *• v if *" , . ,, 9- "mm 



ated with quality of instruction. These aVe,«*fd?. ex^wS^ indicators oi 
.resources expended per'student, the presti^^^ an educational Institution 
(usually applicable only to colleges and Universities) , the perceived 
^effectiveness of the institution, or the average level* of achievement of 

students in the institution, All of these indicators describe fihe educational 
environment atypical student in the institution might encounter. Individual' 
.•experiences may vary, of course. v 7 

It has-been found that an indicator bf school qualify, such as^xpendi- 

* L 

ture per. capita, is positively related to students 1 earnings at a later time 
(Welch, 1966). ToiJever, a great deal o^ research has shown .that indicators 
of school quality are quite collinear in their relationship to later earn- 
ings and occupational prestige, with indicators of background social status 
(Coleman, 1966; Astin, 1968; Bowles, 1972; Jencks et al., 1972). Thus, it 
is very difficult to sort out the effect of schodl quality on occupational 

9 

achievement from those of background social statuses.. Nevertheless, several 
Recent studies, which have controlled for students 1 background social 
, statuses, have found a net relationship between a measure of school quality 
and later occupational achievement. Using theGourman (1967) Index of In- 
- stitutional Quality, an average of subjective ratings of the components of 
post-secondary institutions, Wales (1,973) -found ttiat ehose attending in- 
stitutions in the ppger fifth of the scale received higher returns to school- 
ing than those who had not. Alwin (1974) reached much the same conclusion 
when he distinguished between "prestigious" arid "non-prestigious" univer- 
si-ties, using a variety of indicators of institutional 'quality* 
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The Data " fc* ■ • t 

The data for this examination of the relationship of education. Indicators 

* - * 

to occupational achievement are the surveys of cohorts of young men and women 
conducted by the (few^er tor Human Resource Research in the program pf the * * 
National .Longitudinal Surveys of Labor Market Experience (Center for Human 
Resource Research, 1976). There are 5,159 young women and 5,225 jroung men, ' 
aged 14 to 24 in 1966. They are l a national probability sample of their b^rth 
coho*5t. • The young women were interviewed ip 1968, 1969, 1970, 1971, 1972, 
1973, and 1975. Ti\e young men were interviewed in 1966, 1967, 1968, 1969, 
1970, 1971, 1973, and 1975. The young men and women areNphus 23 to 33 years 
of age at the time of the last available survey, ,that of 1975. 

Whatever effect education will have on the occupational prestige and 
earnings of those in the labor force, it must be in a -relatively early 

stage of these peoples' work lives. Sucl^ a restriction is an advantage- 

to 

since it tends to isolate the effect of education per se' on occupational 

* $ 

achievement from the effect of differential Qccupatiortal expfe^ience. The 

well-educated may, on the average, tend , to be placed in. occupations where 

there is much to learn and thereby continue learning on the job, confounding 

the effect of occupational experience with that of education where learning 

opportunities on the job cannot be controlled for. Also, by looking at 

young. people one avoids the issue of the obsolescence of education. This 

Study is limited to people who have clearly begun at* least 'to make the 

» 

transition from full-ti&e study to full-time work. Many ^Humacr^Ca pit al 
Theorists (cf Mincer, 1974) prefer a "commencement" model of work activity, 
in vhich the transition fropi education to work is assumed to be instantane- 
- oxi£« The ,, Com^Jencement ,, model is a poor description of reality, but the 
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need to draw an arbitrary line between those primarily e-ugage'd in educa- 

tion and those primarily engaged ^in^work remains. This study uses the 

. " Jfolldwing criteria to make this distinction: at least 24 yeacs of age, 

in the labo,r force under the Census definition, and working *at least 30 

- — ' ' ' » - 

hours a week in his'or her current' job. Observations, not people, are 

sampled. If a person does not meet the criteria for inclusion in one wave. 

« „ >_ * « r 

he or she may in another wave. An q^servation which meets the criteria 
Us selected from the obsexvations 'on young ^/omen and men. There are 10,052 
\ such observations on 3,43/ men, and 3,954 such observations on 2,076 women. 
Observations with missingydata are deleted. Observations on the same per- 
son over time are not independent. The "effective N" (Kish, 1965:162) of 
the sample for the purpose of hypothesis testing is conservatively taken to 
s be the number of cases, not the number of observations*; in an analysis*. 
Cases are weighted by Che reciprocal of the number of .observations on them. 
Cases are also weighted by the inverse of the sample, weiglfts, that is, - 

" cases from over-sampled strata are constrained to be a proportionately 

X 

smaller fraction of the cases entering the analysis and* vice versa for- 
* cases from under-8ample<^ strata. 

The education indicators of the National Longitudinal Surveys of.^un^ 
people are given below. ThV sources of these variables are given'in the 
codebooks of the National Longitudinal Surveys (Center for Hiftnan Resource 
Research, 1976). .Where data are not drawn from an interview, the source 
is noted. / 



Supplementary Ecjucatiott Indicators t 

' 4 , 1 

.. ■ ' • V 

Subject • • - , 

** ' * s 

Type of high school curriculum of .most recent high school year: 

vocational 

' * commercial, * 

/ . collegia preparatory * 
* * ' * • general 

» S • * contrast category? people who never entered high 

. ■ schoo^, pecJple^ missing data on this variable 

Field of study, of last post-^secondary degree received: 

humanities - . * 

education 
6 natural science 

. 4 ■ business £ ^ - 

social science , 4 
contrast .cate^dry; "other fields^ people who re- 
ceived c/klege degree , people missing^iia^a on 
this variable "* " -tj 



Time 



Highest grade complete in school 

Quality of Instruction (Primary and Secondary Education) * 

School district wide annual expenditure per pupil in^average daily 
attendance, adjusted for local-prices (cf Kohen, 1973) 

« 

A normalized index of school quality u which includes the following items 

• > . 

• per pupil availability of library facilltfes > 

pupils per full-time teachers * * 

full-time equivalent counselors per 100 pupils 
salary of a beginning teacher with a bachelor's 

degree and M no experience, adjusted sfor local 
' prices (cf Kohen, 1973)* 

Quality of Instruction (Post-secondary Education) 

The ratio of students tn faculty in most recently attended institution 



(calculated from full-t 



me equivalents, from published informatfon) 

/ 



The ratio of expenditures to students in most recently attended institu- 
tion (calculated f rom^.-ull^time equivalents, from published information) 



25 



Certification m 

high school degree . ' / 

associate 1 s^degree . > f '% 

bachelors degree- • ^ * 

master's or doctoral degree * " 

contrast- category: people with no degrees or other degrees, people- 
mis*sing data on this variable , . 



Analysis * 

• \, /. 

< .The question of interest is whether the supplementary indicators of 
"education have kn important effect on occupational achievement. In order 
to answer this question, a number of variables which are widely thought to 
affect both occupational achievement and the quantity- and quality of educa-r 
tion.a person receives should be controlled for, .Not controlling for such 

' v. ; 1 ' x 

variables in an examination of the relationship between the supplementary . 

education indicators and occupational achievement could lead to -misleading 

* - - 

overestimates 4>f the importance of these indicators. Similarly, the effect 

* 

of Highest Grade Completed on occupational achievement should be controlled 
tor, so^as-^iot^to mistakenly inflate the estimates of the relationships 
between the supplementary education indicators and occupational achievement . 

What is the functional form *of the relationship between occupational 
achfevemejit , the education indicators, and background spcial variables? 4 „ 
Simplicity of analysis recommends estimating a linear mtfdel. Equations* #3 

• - . . * * • ; . 

and #4 expte&s occupational prestige and. earnings in* terms of a lineal base- 
line model. ' i 4 ' , * 

• ' Y l b 10 tAt X l + b 12 X 2 + b 13 X 3 + b H X 4 + b 15 X 5 >+ e .l ' . , eq / 3 

\~ h J + - b 2yV + b 21 X l + *22 X 2 + b 23 X 3 * b 24 X 4 + b 25 X 5' Ve 2 4 



where, 

Yj = Occupational Prestige (Duncan* socioeconomic index score)/ 
Y 2 = Annual Earnings in Previous Year (inflated to 1975 dollars) 
X 1= Age . ' • , " - , ^ 

vX^ = Gender (l»f£male, 0=male) * 
Color (l=black, 0=other) 
a « Occupational Prestige (Duncan score) of Father or Head when. 

Respondent was 14 
X 5 =. £ighes£ Grade, Completed in School. 
IQ score was considered as a possible control variable. It is measured in 
the National Longitadinal Surveys. However, it has a -very high rate of 
missing data, and, worse, the, likelihood of a case missing data is closely 

correlated ;with at least two of the control variables, Gender and Age. All 

j * * * * 

regression ec^iat ions "estimated in the course of this research were also 

estimated with IQ score (actually , the decile of a ^person's score on any of 

several tests of intellectual ability) as a control variable. Previou^' 

. research has suggested that failure to control f$r IQ may lead to inflated 

estimates of returns to education (cf Griliches and Mason, 1972; Griffin, 

1976). Such is the case in the* regression of earnings on Highest Grade c 

Completed in School but is not necessarily the case in the regression of 

earnings on other education indicators or the regression's with occupational 

preseige as a dependent variable. However tantalizing these variations * 

may seem', thdre are too many-missing data on, IQ scores in this data set to 

reliably arrfve at any conclusion about the returns to an education in- . 
• - * 

dicator net of IQ. Inclusion of IQ score does not alter^the sign or 



27 



20 

statistical significance of a supplementary education indicator, net" of 
. the other control variables,' in any regression "reported in this paper. 

Figure ifl illustrates the tests to be performed. Table #1 gives the 
estimated coefficients of equations #3 and >4. The Durbin-Watson test in- 
dicates significant autocorrelated error in every equation. Accordingly, an 
Orcutt transformation is performed. Equation #5 illustrates the procedure, 
if the e t »s of Y t = b Q + bjX t + e fc are found to be correlated over time, 
then an Orcutt transformation puts this equation in the form: 

Y -t " P* t -1.- k * b l (X t " K-l> + V t eq. 5 / 

where, 

P = the estimat^ coefficient 0 N f autocorrelation of the *e «s 

b *o - V 1_?) 

v a e - p e 

and it, is expected that CovCv^v^) - 0 / The parameters to be estimated are 
the same. However, it is expected that the transformed equation from which, 
they are estimated will have negligible autocorrelated error. ' ' 



(Table 1 about here) 



The strategy of the analysis is to add each one of the supplementary**!!- 
dicators of education to equations #3 and H and-to compare the resulting 
increment in explained variance with the increment in explained variance 
•when the variable, Highest, Grade Completed,' is added to the equations. If 
there is a substantial increment in the explained variance of occupational 
achievement with the addition of the, supplementary education indicators, 
then these oughJ to be brought into models of occupational achievement. 
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^Findings y 

All the supplementary education indicators available in the N.L.S. 
of young people were addecf, one at a- time, to the basiline model of occupa- 

-tlonal achievement and their significance tested. Only two of the indicators 
have statistically significant relationships to' occupational achievement net 
of the baseline model. Both of these indicators, Type of High School Cur- 
riculum and Field of Study of Last Post-secondary Degree (College Major), 
are indicators of what people studied in school. Neither variable, however, 
results in a major increase in the explained variance of . Occupational Prestige 
or Earnings. 

Table #2 shows that subject matter Studied in school has a somewhat 

more important relationship with earnings than with occupational prestige. 

Taking a college preparatory track in high school yields a rather large 

return in earnings and some return in occupational prestige- but not greater 

than that of, the commercial track in terms of prestige. The commercial 

track in high school is the second most reminerative and has the largest 

positive effect on occupational prestige. Majoring in business in college 

yields the largest increase in earnings for any college major, # $1,777 a year 

and also the biggest increase in occupational prestige. Majoring in natural 

science yields the next largest increase in earnings, $603 a year> but.no 
to * 

increase in occupational prestige. There are a number of points of agree- 
ment between these findings and those of Griffin and "Alexander (1978) but a 
number of the high school track and college major effects they found' not to 
be significant are significant here. 

(Table 2 about here) 

^ • : - ' • 

^ - 




22 

Conclusions 

This chapter's intent Is methodological. It raises the question of 
whether Highest Grade Completed is an adequate measure of education for use 
in models of ^occupational achievement. Highest Grade Completed in School 
is an enormous simplification of what one might suppose are- the various 
dimensions of education which could affect occupational achievement. At the 

very least, exclusive use of Highest Grade Completed as a measure of educa- 

.0 

tion makes two implausible assumptions: 1) that people learn the same thing 
at 2) the same rate. This chapter has conceptualized education as the amount 
a person has learned about different subjects. The data set on which this 
paper is based, the National Longitudinal Surveys, does not measure directly 
what the young people surveyed know. However, there is some approximate 

Lon on wh^^bjects they have taken in schoo^l and the quality of 
the educationally received, what degrees they have received, as well as 
information on. the number of years of schooling they have completed. These 

. r 

education indicators can be presumed to indicate how miich people have learned 
-et what subjects in school. # 

This chapter fcas teste* whether any of the variables hypothesized to be 
indicators of what people learn in school have an effect on occupational . 
achievement, net 6f background. social variables (known to be factors in 

occupational achievement independent of education'), and net of the widely 

*■ 

used measure of education. Highest Grade Completed. If any of the supple- . 
mentary education indicators make! an impact on occupational achievement 
independently of Highest Grade Completed, this finding would be evidence 
that there is something in the content of what is learned in school which 

has an impact on occupational achievement ^beyond that of the number of years 

c 

, » 
r * 
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of school one has comple^pd or the educational credentials, one holds. It 
turns* out' that only indicators of the subject matter a person has studied < 
in school have an effect on occupational achievement beyond that of the 
number of years of schooling completed , and the effect of subject matter 
taken in school on occupational achievement, net of Highest Grade Cqmpleted^ 
is small. This finding settles the methodological question the paper raised 
Highest Qrade Completed stands very well by itself as the^sole indicator of 
education in models of occupational achievement. It may be supplemented 
by indicators of what subject matters people have studied in school, but 
this refinement is optional because these indicators do not have a large 
effect on oecupational achievement net of Highest Grade Completed. 

The substantive sociological questions this finding raises, however, 
are not settled here. Indeed, they are complex and the data set used in * 
this chapter is not at all useful ire settling them. Why does Highest Grade 
Completed explain so much of the impact of education on occupational achieve 
ment? It may be that occupational achievement really is a function of what 
a person has Icfa^fred in school, rather than a persons number of years of 
scKooling, but? that the number of years of Schooling indicates how much a 
person knows better than the various education indicators used in this 
paper. Duncan (196^:104) has essentially taken this position. The alt£r- 
native possibility is that the quantity of information a person has learned 

/ 

in schoo^jcounts for very little in terms of occupational achievement in and 
of itself. Rather, in this alternative, it fs the final level of schooling 
one has attained and the educational credentials one has received to certify 
thi»s attainment which- make the important difference with employers, bosses, 
personnel committees, and clients, those who keep the gates to occupational 
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achievement. *The failure of most of the supplementary education indicators 
to affect occupational achievement at all suggests that this latter alter- 
native — that it is the credential rather than variations in individual 
knowledge which better explains differences in occupational achievement - 
is correct. ' 

-However, the theoretical questions are still moot. A careful longi- 
tudinal study of a -birth cohort as it passes through a school system and 
on to higher and/or vocational education and on into the labor force is 
required to find oyt whether how much one knows is an important determinant 
of one's final level attained in formal education and whether knowledge or 
educational credentials make the large difference in- occupational achieve- 
ment. This study would need to measure people's knowledge at each stage . 
of their education and labor force participation. Although the National 
Longitudinal Suryeys are well provided with data on schooling as large 
surveys of labor force participation go, they do not permit' the testing of 
theories of why people complete a given number of years off schooling, or 
whetheXthe amount of information a person has learned has much to do with 
his or her final levei in formal education. Too many important varfab&s • 
. are missing, such as standardized achievement test scores, or, as with the 
case, of IQ scores, too many data are missing, or the* tin»e order of events 
in a person's education cannot be reconstructed. This chapter has established 
that a person's number of years of formal schooling, his or her final level 
attained in formal education, is-quite adequate h>y itself to measure 'the 
impact of education on .occupational achievement. This" chapter must remain 

agnostic on the theoretical explanations of this finding 

> 



/ 
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Table 1. Least Squares Regressions. Estimates of CoeM icients of 

Equations #3 and #4 for Young Women and Men, Aged 24-33, in 
Labor Forc^ and Working More than 30 Hours a Week 3 



> 



Equation #3* Equation #4 

Occupational Prestige 'Annual Earnings ( 
Unstandardi zed Coefficients 



b 

Occupat ional Prestige 

Age ( 


* 

-.16@ 






$29.99 . 
* 211.59 . 


e 

Gender 


3.42 . 






-5,755.32 


Color 


. -6.67 






-1,770.94 


Occupational Prestige of 

Father or Head of Household 
when Respondent was 14^ 


.09 






V 

17.08 


Highest Gra^e Completed 
in School *f 


4.72 






613.03 


i * 

Constant 


. -1U50 






-8,176.61 


• * * 

Coefficient of 
Autocorrelation 


.64 






.62' 




.135 






.115^ 




4,188 






4,178 



a * 

All observations are weighted by the reciprocal of the*number of observa- 
tions on an individual appearing in the sample, making the effective N 
the number of cases rather than the number of observations in the analysis, 
Observations are also weighted, by the inversfe of the probability of an 
individual's becomi'ng'a respondent in the survey. 

Coefficients in this table have been estimated from Orcutt transformed 
variables. See equation #'5 in. the texfc.> * 

Coefficients are statistically significant at the .05 level according to 
an F-test, unless marked by a @. 

b . 

Occupational Prestige is measured by the Duncan Socioeconomic Index 
(Duncan. 1961). . ■ 
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Table 1 — continued 



The sum of wages and salary in previous year, and earnings from a farm or 
business in previous yeVr. This latter variable coul4 take on negative 
values. If data were missing on one variable, its value was assumed to be 
zero. If data were drtss m ing on both variables, a missing data code was 
assigned to their sum. All dollar- figures from years before**1975 have 
been inflated to 1975 dollars. 

Age in years. • 

e dender is a binary variable , *which takes on the value 1.0 if a person is . 
female, 0.6 if male. 

C^lor is a binary variable, which takes on the value of 1.0 if a person 
is classified black, 0.0 0the5gy.se. 

Occupational Prestige of Head is measured by the Duncan Socioeconomic 
Index (Duncan, 1961). ' * 

h . • 
Highest Grade Completed in School measures whether a person completed a 

school year from the first grade- through . the end of four-year college. 

Beyond that point it is a measure of the nurrtber o,f school years spent in 

an educational institution. 

i * ' * * 

This quantity equals b^/O - p) where b^ is the intercept of the regression 

of Orcutt transformed variables* and £ is* the coefficient of autocorrelation 

Source: Rational Longitudinal Surveys of Labor Market Experience, ^Cohorts 
of Young Men and Women (Center for Human Resource Research, 1976). 
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Table 2« 



Unstandardized Coefficients of Supplementary Indicators When 
Added to the Baseline Models of Occupational* Achievement , , 
Equations #3 and #4, Young Women and Men, Aged 24-33, in Labor 
For.ce % and Working More than 30 Hours a Week 



Equation #3 
Occupational Prestige 



Equation #4 
Annual Earnings 



Type of. High School. Curriculum of 
most Rectent High School Year 

vocational 

c omme r it a 1 f ^ 



****** 



college prepartory 
general 

.never in high school 
_/ or missing data 



increment in r-square 

ratio of increment in r-square 

with this variable to increment 
* iri r-square When Highest Grade 
Completed in School was added 
to equation 



*ield 



Field of Study of Last Post-Secondary 
Degree Received 

humanities 

education 

natural science 

business 

social science 

other fields, people who did 
not attend a post-secondary * 
ins t i tut ion , and people 
missing dWa 

increment in r-square 

ratio of increment. in r-square 
with this variable to increment 
^ in r-square when Highest Gradfe 
Completed in School was added 
to equation , 



-6.69 
5.66 
4.78 

' 0.0 
.00886 



.09417 



I 

2.19 
6.66 
-.90 
13.04 
3.65 



0.0 
.00873 




0.00 
.00292 



.17186 



$253.88 
-244'. 39 ' 

603.38 
r, 7-77.40 

203i54 



0.00 
.0019 



.09888 



.11183 



1 
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Table 2 — continued 



Education 'indicators whose net relationship to'a dependent variable were 
not statistically significant at the .05 level with an F-test are omitted 
from table. F-tests for sets of binary variables, such as those for high 
school curriculum or college major, follow Kmenta ( 1,971: 371) 

SSR - SSR n *" n ' ^ 



K 



SSE 



Q _ 



n 



k 



• where, . ( . * 

K = the number of explanatory variables before the„£est . a -. > 

Q - the number of exp 1 a natorx_vai riabl.es after the. new set of explanatory 
variables tyas been added toTffig-regression. * 

All estimates from'orcutt transformed equations/ ' — 

,1 

Source: Nat ional -Longi tudinal purveys of Labor Market Experience, Cohorts 
of Young Men and Women (Center -for Human Resource -Research , 1976). 
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Highest (Grade 
Completed in 
School 




K*y% — 'Relationships tafcen for granted . 

Relationships to be tested 

Q ' . * - 



Figure I, Schematic Representation of test. 



jCHAPTER THREE: 
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GENDER, COLLEGE MAJOR, AND EARNINGS 
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ABSTRACT 'OF CHAPTER THREE 



Studies that examine the gap between women's and men's earnings and 

- the gap in their returns to education have use$* a person's years of schoo'l 

♦ 

complied as the measure of his or her education. It may be that these^gaps 
are produced by what subject matters men- and women study rather than by 
discrimination. This chapter tests the effect of a person's major field in 

* post-secondary education on his or her hourly w5ge to see if the content of 
what is learned in college, as opposed to the duration of the educational 
expedience, can explain any of the gap between ^en's and women's earnings 

• due directly to gender or any of the 'gap in returns, to education. Data 

are taken from the National Longitudinal Surveys of the Labor Market Experi- 
ence^of young women and men. t I-t is found- that the direct? effect of gender 
c on the earnings of people with at least some college education is large, 
even net of a nmnber'of important control variables, and. that controlling 
for major field of study reduces this gap. only slightly. It is unexpectedly 
found that young women 1 s return to a year of post-secondary education is 
higher than "young men's, although not much so and not enough to offset the 
massive negativ^ef f ect of being, female on earnings. % 
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INTRODUCTION — 32 - * 

• ^ Chapter 2 has shown that a person's"* number of years of schooling 
completed measures- just about all there' Is to measure of the Impact 'of educa- 
tlon on earnings and occupational prestige. However, the subject one ' 
studies in school does have a measureable, if small, effect on occupational ' 
achievement. This chapter explores the possibility that, Wmg people with 
some college- education, the area of one's studies, one's major field, 
explains this gap between the wages of women and men. ' * *" 

Many' studies have found that women earn less than men and" that the 
rate of return to a year of education is Lower for women than me n. Both 
findings have been interpreted as evidence of discrimination against women 
in the labor force. However, 'it is possible that both the gap between men's 
and women's earnings and the gap between their rates of return to a year of 
education could be closed if the content of their respective educations could 
be measured. 'It might be that what women learn yields, in a non-discriminatory 
labor market, a .lower rate .of return than what men learn. To test this hy- 
pothesis we examine returns to the educations of people who have had at least* 
some, post-secondary ..education. Subject matters of .study at this level' of 
education are much more disWt^Te tha* at lower levels,, since an individual's 
choice is much more free in course and major area selection. Differenc.es 
between the* genders in these choices may account for the earnings and the 
educational returns gaps'. This cnapter tests whether they do. 

Specifically, this chapter reviews the resea.Jfon differential returns 
to the educations of _ women and men, explanations for the gap, and problems 
with the use, of the number of years spent ■ in' school as the sole indicator 
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of Education. A is test performed to see whether the major fields people " 
•.choose in college affect the gap between the earnings of men and women and 

t|^:ate of .return in earnings to -a. .year of education foremen and women. 
f*TJje querfridn of 'whether men and women majoring in the same areas have the 
same level of return in^ earnings to that -choice, is also examined. This test 
• - is conducted on young adults In -the labor force, people who have not had 

much opportunity to develop experience working, a variable some have theorized 
, to account for'much of the gap between women's arid men's 'earnings, (Cohen, 
1971; Malkiel and Malkiel, 1973; Featherman andHauser, 1976). Independent 
variaoleUn this study is the natural logarithm, of a person's hourly jrate of 
pay. This variable is preferable to annual earnings since it has bJn pointed 
out that women may notwork as many hours as men in .any year (Oppenjiejimer , 
. 1970; Fuchs, 1971). A logarithmic transformation P f the dependent 
is both theoretically (Mincer, 1974:11) and statistically desirable 
berg, 1975:651,6520. ' , \. 



variable 
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Differential Returns to the Educations of Women and Men ^ ~" ■ 

The majority j»f studies on the subject 4>ave found thaipnen -convert their\ 
educations into earnings at a more favorable rate than women (Renshaw, 'i960; 
Hines et.al., 1970; MaikjLel and Malkiel, 1973; Suter and Miller, 1973; ' 
Featherman and Hauser, 1$76; King, 1977). Although there is ample evidence 
that females learn more than males in elementary school (Weitzman, 1975), 
the subject matters studied by the two genders become more distinctive, at 
higher levels of education (Roby : , 1975). The point is often made that women, 
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for example, tend to avoid* mathemilt ics and since the study of mathematics is 

. a prerequisite for entry into many well-paid technical and scientific careers 

t 

women may earn less because of their choice of subjects in school (Kagan, 

1964). It has also been suggested Cocker, 1975:179) that women go to col- 

#» ... 1 

lege partly "to increase the probability of- marrying a' more desirable man," 
and do not pay as much attention to learning, on the average, as men do in 
college. 

Two studies, however, do not concur that men, always have higher returns 
to a grade completed in school than do women. Cohen (1971) found in a sur- 
vey conducted in Michigan that the returns in earnings 'to a year of educa- 

* 

tion were the same for men and women. Mincer and Polacheck (1974) compared 
the hourly pay of single women and single men and found that single women 
Ited a higher rate of return to a year of education. ' However, married men 
had a higher rate of return in hourly pay to a year of education than mar- 
ried women. It is safe to say that the great weight of the literature poijits 
to men having a higher rate of return In earnings to a grade' completed in 
school than women, * • 

Years of Schooling * x - v . 

All of the research, on differential returns to the educations of men 
and women which we were able to find in the literature have used the vari- 
able Highest Grade Complied in School as the sole measure- of education. * 
The U. S. Bureau of the Census introduced "a 'question on "highest grade 
completed" in the 1940 Census* "Grade" refers to -an academic. year in school 
(Shryock and^egel, 1973:328, 329). This measure is often referred' to as 



"number of years of schooling," and' a> such can be extended to measure edu- 
cation.at stages where the concept of grade level has no meaning, i.e?, 
graduate education beyond* the level of a master's or professional degree. 
It -is used in this way lathis paper, as the number of years of enrollment 
in post-secondary education. Highest Grade Completed, years of schooling, 
or years of enrollment are all measures of edueation by its cumulative dura- 
tion. These measures have the virtue of being ob je.ctivV and fairly easily 
recalled. As Duncan (1969:104) points put, s'uch'a measure m ay be correlated 
with other aspects of education such as its quality. Since m0St educational 
institutions have s Q me minimum standards for promotion, years of schooling 
are partially a measure of intellectual achievement. This measure is also 
correlated with intellectual ability (Criliches and'Mason,' 1972). As a 
variable, years of schooling is "amenable to tabular analysis and regression 
procedures!; It reduces a complex concept, education, to a simple interval 
scale. 

However, it is reasonable to speculate that there should be more to 

education's effect on later earnings than just that of the length of time 

the person spends in an educational institution. Two problems with years of 

k 

schooling as a sole measure of education stand out. First, its use /as a 
sole indicator ignores the fact that people\earn different things. Since 
courses of study are more individualized and diverse (i.e., mor e electives, 
more tracks, more degree programs)' the farther one is along in" one's 
education, the poorer the assumption of the- uniformity of what is learned 
for the more educated. Secondly, the use. of years of Vchooling as the sole 
measure of education assumes that everyone who completed a grade or a year 

same amount of what was available to be learned. 
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Neglect of the first problem, the assumption of the learning of the same 
thing* in a year, is particularly acute in post-secondary education. By 
then people have sorted theinselve-s, or have been sorted, into a variety 
of degree programs known to have important consequences on later earnings. 
Ashenfelter and Mooney (r%8) have shown that tield of graduate (post- 
baccalaureate) study explains more of one f s later earnings tt>an the number 
of years one puts into^that area ot study. Koch (1972) reports higher 
rates of return in-earningS for college ma joes in matheinaticized disciplines 
Griffin pnd Alexander (1978), with data on almost 1,000 male graduates 
from a sample of high schools found that the number of mathematics or 
natural science courses a person takes, and one's college majorji^ve a 
significant* impact on occupational achievement. In particular, m*joring~ 
in business or engineering, in- college added, on the average, more than 
§2,000 to the annual earnings of the men in their sample. There clearly . 
then is reason to ask whether, taking tie^d of study into account could 
change findings about discrimination against college educated women in 
the labor force. 4 

>, * . 

** » 
The Data , ' . 

«: . . , 

The data for this examination 'of .differential- returns in earnings to 
education are the surveys of cohorts of young women and men^j&onducted by 
the Center for Human Res6prce Research (1976) in, the program of ,the National 
Longitudinal Surveys of Labor Market Experience, #The young men and women 
were 14 to 24* years old in 1966. Jhere are 5,225 young men and 5,159 young 
women. They aire a national probability sample of their birth cohort. The 
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young women were interviewed in 1968, 1969, 09.70,. 1971, 1972, 1973, and 1975. 
The young men were interviewed in 1966, 196>, 196$, 1969, 1970, 1971, 1973, 
and 1975. The young men and women are thus 23 to 33 years of age at the 
time, of the last available survey, that of 1975. 

By looking at younger workers one avoids the issue of the obsolescence 
of education. The study, is limite'd to people who have clearly begun at least 
to make the transition from full-time' study to 'full-time work. Many economists 
prefer a '•Commencement" model of work activity in which the transition from 
education to work is assumed to be instantaneous (Mincer, 1974). The "Com- ' 
mencement" model is a poor description of reality, but the need to draw an 
arbitrary-line between those primarily engaged in education and those primarily 
engaged in work remains. This study uses 5 the following criteria .to make, this 
distinction: the person has enrolled in an educational institution after 
high school graduation, is at lea.st.24 years of age, in the labor force 
under the Census definition, working, at least 30 hours' a" week in his or her 
current job, and not missing data on a variable which enters the analysis-. 
Observations on people making 35* or less an hour are discarded since the 
logarithms of such values would distort estimated coefficients. 

, Observations, not .people are sampled. If a person does not meet the j . 
criteria fwr inclusion in one wave, he or she may in another. . t Table 1 
displays the numbers of observations on women and men which' enter the 
analysis from each year of the study. There are 1,677 observations /on 764- 
young women and 2,831 6bse-rvat'ions on 1,359 young me n. There are J obser- 
vations oh men in 1973 since information on hourly pay was" not collected, and *" 
similarly, there are no observations on young men in 1966 because information 
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on hours worked per week was not collected then. Since the women and men 
of this stuSy are relatively young workers, 14 to 24 in 1966, it is not 
surprising that most of the observations on their labor force character- * 
istics come, from the latter waves' of the study, when more of them have 
finished schooling and taken on adult responsibilities. It is possible 
that there are autocor related disturbances in a regression equatiofi esti- 
mated with this data set. However, computing a coefficient of autocorrela- 
tion requires the loss of a massive proportion of the data set. 'Computing 
a coefficient of autocorrelatiori requires an estimate of a disturbance in 
the regression equation irt waves t and t-1. Thus all observations on young 
men in 1975 would be lost since the t-lst wave is missing data on hourly 
pay. Also, computation of the coefficient of autocorrelation at' t and t-1* 
requires. that both observations meet the criteria for selection into the 
analysis and that neither is missing an observation. Whatever gain in 
efficiency of the estimates from using the coefficient of autocorrelation 

in ari Orcutt transformation on the data set would not be jpstified by the 
• * * 

* biasing of the data set through the 'loss of observations • 

Observations on the same person over time are nat independent* The 

, "effective ft" (Kisfi, 1965:162) of the sample for the purpose 6f hypothesis 

testing is conservatively taken to be the number of cas$s, not the number 

of observations, in an analysis. . Cases are weighted by the reciprocal 

• * 
. of theVnuraber of -observations on* them. Cases are also weighted by the 

» * a 

inverse of the sample weights, that, is* cases from over-sampled strata 

are constrained to be a proportionately smaller fraction of the cases enter- 

Ihg the analysis and vice versa for cases from under-sampled strata. See 
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the footnotes of Table 3 for the formula used. The weighting technique used 
here permits the maximum use of all available information while permitting 
the use of statistics which assume simple random sampling in which the number 
of independent contributions of information is the same as the number of 
cases observed/ - ■ 

(Table 1 about here) 
Date on the college fiajor of young people in the National Longitudinal 
Surveys are given below in Tabled. Data on majors identified thi^way were, 
collected in every wave. The question on college major in the first, ^ave 
inquired about the "field of study" of the person's most; recent college degr^, 
if any. Later waves inquired about the field of study of the person's college 
degree since the 'last interview, if any. The unit of , analysis of Table \ * 
is. the observation, not the case. A person, may chang'e 'field of^study 
between degrees, "so weighting the observations' to add to the number "of cases 

♦ 

.would be misleading. As a glance -at Table 2 shows, women tend to choose . 
degree programs in primary and secondary education and in the humanities. 
Most of all, by comparison to men, women tend not to~fiffsh degree programs, 
at least by the time they are., 24 to 33 years old. Men tend to take degrees ' 
in quantitative, technical, or scientific fields and in business. Women ' ' 
and men are about equally interested in the social sciences. 
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Analysis 



We .want to ffhd out: 1) whether the choice of a Held of study in col- 
as 

r^lege affects the gap between women's and men's earnings, 2) whether it 

affects the gap in returns to a year of education between women and men, 

and 3) whether women and men have di tteirent, returns to the same field of 

study. The strategy used here to^ measure these effects is first of all to 

# 

construct a baseline model of log hourly wage and then to test for the sig- 
nificance of the effect on log hourly wage of field of study and its inter- 
im 

action with gender. As these variables are added to the model of log hourly 

wage, the coefficients of Years of Enrollment in Post-Secondary Education 

n terac t ion with gender are examinee^ for change . 

Estimated coetficients will depend on what variables are' included in 

the baseline model. At iirst thought, it might seem appropriate to have a 

very inclusive baseline model, that is, to make 'as many controls as 'possible. 

There are three constraints however on the inclusion of variables into the 

* 

baseline model. 'First, there is tHe practical constraint that ,if- one follows 

j the conventional practice of discarding a case that is missing an observation 

*< • ' 
bn a variable in the. analysis, as we do, then the more variables one includes 

•in one's regression, the -fewer* cases there will be ancf the more the' sample 

will be biased by whatevettf attors,. determine which cAes will liave missing 

<Jata., Secondly , -there i's the constraint that we do not want to make our ' * 

baseline idiosyncratic. We have, for example, followed the practice of, 

Featherman and Hauser. (1978) and Jencks U979) in measuring post-secondary 

education by its length'in years separately from the number of years in, 

^ primary and secondary education, and by inclirding binary variables for\post- 

* f \ # * 1 • 

secondary degrees received. The other variables in the baseline model are 
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commonly controlled for in earnings determination equations. Thirdly, we 
do not want to control forjariables which themselves may ^e causally posterior 
to a -.person's choice of field of study in college. 

We control for age, color, the prestige score of the father's (or head 
of household's) occupations when^ the respondent was 14 (a measure of -back- 
ground social class); years of enrollment in post-secondary educatljfe and 
for post-secondary degrees received. Gender is in the baseline mod^l as 
are itjs interactions with years of post-secondary enrollment and post- 
secondary, degrees. We want to see if controlling for major field affects.* 
the coefficients of gender and its interactions v with years of post-secondary* 
enrollment/land degrees, coefficients 'which have been interpreted as indica- 
tive of -discrimination against women and their education attainments. 
Equation l'is'the baseline model: 

Y lt " b 0 + Mir + b 2 X 2t + b 3 X 3 + ^V^S + Vft + b 7 X 7t +b 8 X 8t ' 

* b 9 (X 2t -X 5 ) + b 10 (X 6t 'X 5 ) f b ll( X 7t -X 5 ) + b 12 (X 8t 'X 5 ) + . eq.l 



where^' > ' 



Y fc - the' natural logarithm of a person's hourly wage 

x it~ age in y ears # * 

* X 2t « yea^rs of enrollment in a post-secondary education 
X r =* color* (1-black.,. O=other) 

\ k « prestige score of father's (or head of household's) 

occupation when respondent was 44 - • 

X 5 » gender (l=female; 0=wale), " 

X 6t" associat e of arts degree (i=has one, O*does not) 

* 7t = bachelor's degree (l=has erne, O^does n£t) 

• "( 

X gfc = master's degree or doctorate (lWas ppe, O«does not) 
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•We would have liked Co include a measure of intellectual ability^ as 
a control variable. The N.L.S. has such a variable; aperson's Jecile score 
on a variety of tests of intelfectual ability. Unfortunately , .more .than 
half the cases are missing data on this variable There are patterns in the 
missing data as well. For example, iJaV more men than women are missing 
data 'on this variable. When the N.L.S. intellectual ability variable is' 
s-used, 4t is with apology^for these problems (Criliches, 1976). w|tt>ave 
decided not to include it. J « *w 

Findings' - . 

The coefficients of Table 3 are estimated from a semi-logarithmic 
equation. In Y * b + b^t whXch can be reexpressed as Y ? 

\ * b i^ + ; - _ . - . - ! ■ -«r~ •" * r; -: 

' > '•/ ,V :V ^ forme r expression is pfcrferable for purposes 
of'cdeifi*cieht est^atron.-whVl^th^latter.is preferable for the interprets^ 
tion oV coefficientsl' siiu:e% f ^omd' father 'talk in tei 
log dollars. 'Let's look ktr the^effefcfc on^hptfrly 'ea'rnii 



terms of dollars than 

v 

i^ettect oth.hpiirly earnings "of. being female - 
in. the baseline model. Ne| of the • Aon^l^Jr Rabies, y^ung women earn less 

than young men. Being female he's, a. ctoef fYcient o^-.4083. Th}s number means 

4083 1 ^ ' * " e 

. that since e * .= .6648-, young wome\ with at least some college ' * 

education e4n two-thirds' of what' young^ men with at least some "college 

education earn, controlling fot the variables of age, years of post-secondary 

education, degrees held, -color, prestige of father's occupation; and the 

interaction between gender and years of post-secondary education, .and the ' 

interactions between gender and degrees Jheld . A^thirty-three percentage - 

point difference in hourly wages between college educated people who are ' - 
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quite similar in many respects relevant to their earnings potential, ^ 
except for their sex,' i« enormous. It is doubtful that Such a large 
difference can be explained away by differences in what women and men 
study in school. When one considers that we have ignored altogether 
the impact of gender qh whether a person finds work at all, it is clear 
.that gender is' by farr the largest factor affecting a person's ability 
to earn money by working. 

It was expected that women would be severely penalized because of their 



gender. It was not ejected that women wou.ld have a higher rate of return 
to a year of post-secondary education than men. In these da£a, women have 
a .5 percent higher rate of raturn to a year of ^post-secondary m education than 
men. The coef f icier\t^is .0363, equivalent to a rate of return to a year of * 
post-secondary education 3.7 percent higher than that of men. It should be 

"pointed out that this advantage of women is much smaller thati the direct 

f A 

A 

disadvantage of being 'female. The finding that; women have a higher rate 
of, return to „a year of education is quite contrary to what existing theories 
of ethnic discrimination in the labor^force would lead one to suspect 
about gender discrimination. One would expect discrimination to lead- to a* 
discounting of the discriminated group f s educational credentials. However, 
Oppenheimer (1970:99,100,114) has pointed out- several facets of the fem^lB 
labor market wlfich are consistent with the finding that women might have 
a higher r^te of return to a year of education than men. Theses-are that 
^occupations typed female "are charactej^ed by a labor force which acquires 
its skills ire school rather than on the job. Also, Oppenheimer sees some 
occupations typed female as having high educational requirements but because 
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of occupational segregation by gender low -i&iy. Either aspect of the strui- 
ture of a female labor market might explain the finding. j 

Could it b,e thougft tLjat the tinding is an artifact? Could the Gender- 
Years of Post-secondary Education interaction be so'clobely correlated 
with Gender that we should look askance at its coefficient, even though it 
is statitically signiticant? -The correlation between this interaction and 
Gender is .80, close but not" unexpectedly so, and not so close as* to bring 
the coefficient of the interaction term into suspicion. Dropping the 
Gender-Years of Posf-secondary LducaLio^interaction term from. the baseline 
model has an interesting effect on the Gender coefficient. It decreases by 
a quarter fti absolute value from*-. 41 to -.30. This, change shows that if 
one does npt include a term into the model to take into account the greater 
ability of women to earn a return on their years of education,- whether be- 
cause of higher grades, better study habits, better motivation, or some 
peculiarity of the occupational structure women face, one'wil,l underestimate 
the extent 'of direct discrimination against women. r 

Do the choices young women and men make of. fields of study in college 
explain any of the discrimination against women because of their gender or , 
the surprising fact that women have a higher rate of return to a year* of 
post-secondary education? £ glance at Table 2 shows that men and' women do 
tend to take different fields of study;' Men are concentrated in natural 
sciences and technical fields and business, women in humanities and educa- 
tion. * Social sciences fre about evenly split between woi^en and men. The - 
data source identifies fields of studyof last degree received. Thus, in 
Table 2 one person may appear as having more than one field ot study. if no 
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degree was received at the time of an observation no field of study is 
identified. It is known that majoring in natural science and technical . 
fields and business yields greater returns -in later earnings .than majoring 

in other fields, so it is reasonable^ to ask whether .any of the discrimination 

• c ' - 

against women is really due ^o the fact that the subjects women .take in 
college have a, lower rate of return than those of men.* Column 2 *of Table 3 

answers this question* 4 * m 

t * 

Columif~2 of Table 3 contains the results of regressing the logarithm 
of hourly earnings in 1975 dollars on the baseline* .model and binary vari- 
ables 10c Field of Study and additional binary variables for the inter- 



action between Gender and Field of Study. A glance at Columij 2 of Table 

/ 

1 shows* that two fiel'ds of study result in earnings significantly different 
from those of people in the contrast category, people with degrees in 
fields. other than those listed, -and people. who were onc^e enrolled in post- 
secondary education but . who never received a degree. ✓ These^ are 'natural 

science, engineering, ,and technical fields 1 and 'business.* People majoring 

s . 

in these fields have nigher earnings than the others. Two of the inter- 
action terms between Gender and Field of" Study are statistically significant. 

These indicate that women who have taken a- degree in the humanities , 
or education have higher earnings, net of the control variables, than men 
who have taken' a degree in these fields. The other interaction terms, 
„ between Gender and Field of Study are not statistically significant, indi- . - 
eating no statistically significant difference between the earnings *of 
women and men who" have takeft a degree in the^e fields, net of the control 
variables. * * 
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What does controlling for Field of Study do to .Che effect of Gend*6r 
on Earnings? v Does it decrease or eliminate it? Controlling for major; * 
field decreases the crfbsoliite value of the coefficient "of Gender slightly, 
indicaVhig that some small part of the total negatives f feet on earnings 
of being a women is due to Field of Study. The regression coefficient" 
of Gender decreases in absolute value from -.4083 in ttefbaseline mod^l 
to -.3667 in the regression equation with the Field of Stufly and the inter- 
actions between Gender and Field ot Study .controlled**!^. The regression 
coefficient of -.3667 means that controlling for these ddttttlonal^kriables 
and the variables of the baseline model, women earn 69.3% as much as men 
do by the hour. We have just explained only three percentage points of 
the 3%ercen.tage point spread between women's earnings as a fraction of 
men's earnings, as estimated from the baseline model, and 1.0, the ratio 
one wouLd expect if gender made no difference in earnings. It is quite 
clear that most of the negative effect on earnings of being a -women has' " 
-nothing to do with a person's field of study. ' ' * 

* * 

Conclusions ' 

This* paper assumed at the outset on the basis : 0 f the literature that - 
women with at lefast some college eatned le.ss than men with at"least some 
.college^ because of gender discrimination, and that women had a lower rate 
•of return to a year of post-secondary education than men, again because of 
gender discrimination. The question/ was then raised as to whether the ' 
choice.s that women and men make of subjects to study'' in college account for 
these gaps in some degree. It turns out that one of the " premises , of this 
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, paper is not correct. Women do not have a lower rate of return to a year of 
post-secondary education than men. In tact, women's rate of return is higher. 
It should be noted, however, that this eftect is small relative to the 
mucjh larger negative eftect of being female on earnings.' Of course, college . 
educated women who. are not in the labor force do not enter " this^stuSy, Were 
"they included with their zero earnings, this finding of women's greater 
return to a year of eduQation'would be»surely reversed. 

Do t he choices women and men make in, college affect the gap between 
« their earnings? They do, 6ut the eftect is slight. Controlling for major 
field of 5tudy^ decreasesslightly the negative impact on earnings of being 
• female. Controlling for 'major field of study does not alter In any important 
way .the fact that being female, net of relevant control variables, results 
in a very substantial reduction in earnings. What do these findings indi- 
cate about the nature of discriminatipn °on the basis of gender? They show, 
. that the returns to effort expended in inventing in learning are roughly 
, the same for both young men and women, and that a substantial part^of .the 

differences in earnings between women and men comes frdm the fact of a 
*" . , * 

. behavioral response to gender, namely discrimination against women. - 
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T&bje T. Distribution of Observations 
Entering Analysis by Wave ol Study a Raw Frequencies 





Women , 


Men 


f 






1 7 


K 0 


157 


, 1 UAU 


->2^ , 


252 


1969 - 

• 


103 


. J20 


1970 


. . 158 


387 


1971 


' ^222 


503 








1972 ' 


275 


- 0 




* t 




1973. 


349 


0 


1975 


518 


• 1,212 








Totul 


i>677 


. 2,831 



Total 

157 
304 
423 
545 
725 
275' 
349 
1,730 
4,508 



Observations are on young women and men, aged 24 to 33, in the 
labor force and working at least 30 hours a week/and who were 
once enrolled »in post-secondary education, and who are not missing 
•data on a variable involved in the analysis. Since some individuals 
were observed In more than one wave, the number of individuals 
studied is smaller than the number of observations. These obser- 
vations are on 764 young ^romen, and 1,359 young men. 



Source > National Longitudinal Surveys of Labor Market Experience, 
Cohorts of Young Men and Women (Center for Human Resource Research, 
1976). 
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Table 2 6 . Distribution of (W-rv.it ions over Melds of Study, 



Field of Study of 
Most Recent Post- 
Seconda ry Degree 



Women 



•Humanit ies 
fcducat ion • 



Natural Sciences (including 
mat hematics Engineering 
and technical fields) 

Business * f 

V 

Social Sciences 
0 

o * 

Other fields and people 
, once enrolled in college 

who have yet to receive 

a degree ^ 

A 

Total . 



9 . V 
22.6 

9.1 
3.0 
8.8 



• 47.2 

ioaj% 

(1,677) 



.Men 



0.2 

0.8 

73.1 
12.2 
10.0 



3.7 

100.% 
(2,831) 



See footnotes of Table' 1. / 
The 'other fields' category Is slightly more inclusive for women 
than men., For both genders, fields of study atypical of the gender 
are likely to be coded 'other' ,by the* N.lTs*. For example, law for 
women is coded 'other' by theN.L.S. as is, 'home economies' for men. 
^llere both are in 'other fields.' 

Source: National .1.6ngi tudinal Survey of" Labor Market Experience, 
Cohorts of Young Women.and Men (Center for Human Resource Research, 
1976). • . . J 
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Table 3. Least Squares ke^ivssioinw Dependent Variable 
is the Natural Logariuhni of Hourly learnings in 
1 J 975 Dollars. 



Age ( in years) 

Yea i s of Knrol I men t 
at Col lege Level 

-Gender (l^ female; 
O^male) 

Color (l=black; 
O^othcr) 

Prestige of gather's 
Occupation 

'Associate Degree 

(l=has degree; 0=not) 

Bachelor's Degree 

(l=has degree; 0==not) 

Master's or Doctorate 
(l=has such a degree; 
0=aot) 

4 

Interaction between Gender 
and Yeaus of College / 
Enrollment 

Interaction between Gender 
anckj^sociate's Degree 

Interaction between Gender 
and Bachelor's Degree 
X 

^Interaction between Gender 
and Master's or Doctorate 

Year of Interview 0 



Baseline Model 



.0 399* 
-.4083* 
-•0662 
*.0006 
.0419 
.0707 

.0153 

.0363* 

* * 

.0398 
*0280 



,0667 



-.0124 



Model with Terras 
for Field of Study 
and the Interaction 
between Gender and 
Field of -Study 



.0423* 



.04*25* 



-.3667* 



.0593 



.0004 



.0135 



.0546 



;0048 



.0359 



.0071 



.0173 



-.1000 



-.0125 



Table J . continued 



.F-ield of Study of Most 
Recent College Degree 

Humanities 

Education, * 

r 

Natural Science, 
Engineering, and 
Technical Fields 

business' 

Social Science 

Contrast Category 
(other fields and 
people once enrolled 
in col Lege who have 
not yet received a 
■^-s^ college degree) 

interaction between Cehder and 
Field of Study of Mosl: 
Recent College' Degree 

Humanities 

Education 

Natural Science, 
Engineering, and 
Technical Fields 

Business , J*"J - 

Social Science 



-.0384 
-.0247 

.1476 
.1172 
.0232 



0.0 



.1565 
.1170* 

.1020 
.0468 
.0866 



C#ntrafat Category 
(other fields and 
people o«ce enrolled 
in college who have 
not yet received a 
college degree) 

Intercept 
2 



N 



.1662 
. 1996 



2,123 



0.0 

.1942 
.•2211 

2,123 
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Table 3. continued 



Observations are on young women and men, ugfcd 24 to 33 i n ' t \ lti 
labor force and working at least 30 hours a week, and who were 
once enrolled in post-secondary education; and who are not missing 
data .on a variabLe involved in the analysis. Dollar values were 
adjusted to 1975-price levels with "the implicit price deflators 
for personal consumption expenditures" from the Economic Report 

of the President (President of the United States,' 1977:B-3) 

Coefficients marked by an asterisk are statistically significant 
at the .05 level according to an F-test. 

b 

Prestige of father's occupation or head of household's occupation 
when respondent was 14 years of age was measured. by the Duncan 
bocioeconomic Index (ftuncan, 1961). 



7 Ca o °J I ?^ c rVieW iS C ° dc ' d 1 for 1967 » -2 for 1968, and, so on u Bo 
to 9 for 1975. - - - - ' *»• 



All 'observations are weighted by the reciprocal of the number^of 
observations on an individual appearing in the sample,' making the 
effective' N the number of cases rather than the number of obser- 
vations in the analysis. Observations are also weighted by the 
averse of the probability of an individual's being sampled, i e 
over-sampled strata are constrained to be proportionately a smaller 
fraction of cases entering an analysis and vice versa for under- -• 
sampled cases. The formula used to compute the weight associated 
with any observation is: 



r N J 

i-1 j=l 



(W../J) 

1 J 



(J) 



Table 1 (footnotes) — continued ' . 

Where 0 n W c ase i 3 ^ 16 Wel8ht ° f 1 a l 5 P. eariir a with the jth observation 

, . N ■ total number of people in an analysis; 

J = total-number of observations at different times on person i.' 

available information. * 1 8 
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Table 3* continued 
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Coefficients of regression equations are estimated with the' 
Statistical Package for the Social Sciences (S.P.S.S.) (Nie et al, , 

• r 

1975) so the ^eights are put in a form usable by S.P.S.S. The 
equivalent algebraic transformation of the regression equations 
would be to multiply each equation through by the square root of 
the weight and then estimate the coefficients with ordinary least 
squares. 
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CHAPTER FOUR: * 
INFERRING WORK EXPER1KNG*- FROM A LONGITUDINAL SURVEY 



4 
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ABSTRACT OF CHAPTER FOUR ' 

Earnings determination equations have used "Age minus Schooling minus 
Pive(Six)" as a measure of work experience. This measure has serious prob- 
^lems; 1) it awakes many inaccurate assumptions; 2) it prevents simultaneous 

; 

estimation of age, schooling/ and experience effects on earnings; and 3) it 
ignores longitudinal information if available. This paper develops a mea- 
sure 'of work experience from information in a longitudinal survey on whether 
people are working at the time of the interviews*. This new measure is 
preferable to "Age minus Schooling minus Five(Six) in these thr^ respects . 
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INTRODUCTION 



Chapters 2 and 3 have shown that a person's number of years of school 
.completed, although only the crudest indicator of what the person has 
learned, is quite adequate to assess the impact of that-person' s education 
on his .or her occupational achievement. it is apparent that individual, 
variation in in-school learning among those competing a^given number Vf ^- 
years of schooling is not closely reiated to^success "in the labor market. 
People are apparently like canned goods, judged by their labels, that is 
their" educational credentials, -their i ntel lectuall contents are largely 
inaccessible'.- Now the question is ruined of whether learning on-the-job 
has any effect on earnings and later occupational mobility. In order to 
answer \h.is question, though, a* imp^tant methodological innovation .has \o 
be made, the inference of the length of time, a" person has worked from inform- 
ation on whether the person is working at' the time of the interviews of a 
longitudinal survey such as, the National Longitudinal Surveys. This chapter 

is devoted to explaining the theory of how this inference is made. The 

^ u '■ ' 

next chapter, will explain the application of the theory.- 
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Human Capital theory^posits 'that^on-the- job learning ought to be closely 
related to marginal productivity and consequently to wage rates. On-the-job 
learning is usually operationaliSelf as the length of time a person has spent 
working, a variable called "woA experience" or simply "experience" in the 
^i^rature (cf. Mincer 1974). This chapter examines the concept of work ex- 
perience and introduces a measure of work experience inferred by interpola- 
tion from the interviews of a longitudinal survey. This measure is compared 
with a cross-sectional estimator of work experience in testing hypotheses 
about the effect. of on-the-job learning on wages. t 

i 

INDICATORS OF ON-THE-JOtf LEARNING 

Taking the length of time a person has spent working as the meaaure of 
what and how much he ox she has learned by working is clearly likely io 
incur error and ignore many relevant distinctions. Its use is justified 
only by the absence of a better measure. However crude a time*-*onr the-job • 
measure of learning, oc work experience, may seem, its crudities have ample 
precedence in the very large number of wage determination studies which 

take number -of years of school completed as the measure of a person's 

*, 

education. A time-on- the-^job measure of on-the-jfob learning can be rather 
easily modified to take~into*'account the finding of learning theory that 
learning in a novel situation is more rapid in the earlier periods of ex- 

4 

posure ^than in later periods. If length of time at work is an adequate 
oeasifre 4>f on-the-job learning, then the square of the term ought to be 
an adequate measure of any modest and simple departure from linearity in 
the relationship between learning and the length of time a person wprks. 
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Human Capital Theory, taking learning theory into account, predicts a nega- 
^tive coetticient for work-experience-squared, net of work experience. 

Age Minus Schooling Minus Five(Six) Years 
The most w%iely used measure of work experience is an estimate of the 
length of time a person has been out of full-time formal education, and 1 
hence an indicator of potential full-time work experience. Its formula is 
its name, ."age minus schooling minus five (or six) years/' or A-S-5(6) for 
short. A person's current age is taken and the number of years he pr she 
completed of formal schooling (or more commonly the number of years of 
schooling represented by his or her highest grade completed, under the as-, 
sumption of no skipping or repeating of grades) along with the number of 
years before the beginning. of formal schooling *is subtracted. A-S-5(6) h<js 
the advantage that it requires only that v a person's current age and highest 
grade completed be known. Since both these items* are available from most 
social surveys and from samples of records* prepared »by the U. S. Bureau of 
the Census, A-S-5(6) can-be .widely applied. However, A-S-5(6) makes" the , 
simultaneous estimation of age, schooling, and experience effects on earn- 
ings impossible, since A-S-5(6) is simply a linear combination of the <X*nn\ 

- „ * % > * "* ' * i * 

two variables. In the economic literature it is conventional to discuss 

age or experience effects but not both simultaneously. It is quite con- 
ceivable however' that age and experience mi^it have different, Impacts on 
earnings. This distinction is likely tu be of particular importance in the 
study of the labor force participation of older persons. A-S-5{.6), also 
clearly .makes many inaccurate assumptions. • '„ " ^ 

A-S-5(6) assdmes 1) thai the transition from school to work occurs ' 
bnce and that these activities do not overlap, 2) thai people complete 



/a grade In school in the same length offline, 3) that people work the same 
number of hours a week, the same number of weeks a year, and. least accurately, 
4) that people have spent, the same proportion of time since the end of formal 

•education wo'rking. ■ This latter assumption leads to over-estimates of. many 

women's work experience. Older people are going to have much more -variance ' 

' ' ? » . , 

4 in their working experience phan younger people, since those who work regu- 

■• , • * . " . ' > ' 

larly and long hours are going to be\piling up work expedience while those 

.4 ■ 

who do not wofk remain with-no work experience. However, the variance of 
A-S-5(6) within a birth dohort decreases as the cohort ages, since the dif- 
ferences in the time they spent itr school are decreasing as a fraction of 
their lifetimes. ;A-S-5(6) has the further problem of creating an artifactual 
correlation between itself as a measure of experience and age and education, 

."two variables from which it is conceptually distinct. Thus, although for / 
teenagers both^ education and wor,k experience may be, increasing with age, 
teenaged 'work experience inferred from A-S-5(6) is constrained to be negatively 
correlated with educatiSn^ The. most important reason for not using A-£-5((#£ 
if longitudinal data are available, is that its use constitutes a^mass^iW 
discarding of longitudinal information on people's work experience. ? Tn*e 

.use of A-S-5(6)|[an only be justified by the Jack of a better measure.^ I 



Retrospective Information "on Work Expetience 
$ Personal work histories can be reconstructed from questions at a single 
point in time. These^data may have problems, however. Memory is fallible* 
and its fallibilities may be correlated with explanatory variables, such as , 
age and education. Older workers may be less able than younger workers t 0 r ■ ') 
recall their. work h& to ry accurately since there is more of it and some of 
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it m3y be quite old and more liable to be * forgotten. Also, it may well be^ 
that ' better-edupated workers are more able to recall their work histories . 
than^the less well educated, as might people who stay in a joto for a. long* * 
time, people with "orderly" careers, ttiat ,is, a "steady increase in wages, and 
people who 'work for large organizations which are more likely to keep records 
and make them available than other -employers'. Since age, education, length 
of jyork experience, tendency to stay with one job. or employer* to have -an 
"orderly" career or to work for a large organization are going to be explana- 
tions or related to' explanat ions of wages, their relationship to error in 
ttte recall of work experience means heteroskedastici ty in the wage determina- 
tion equation'. There is also a question whether the amount of error incurred 
by a retrospective question is tolerable, quite apart from 'its patterning. 

Experience Inferred from a Longitudinal Survey 
Griliches (1976) appears- to have inferred work experience from a longi- 
tudinal survey of labor market experience. The details of the inference are 
. not given. The present papei^groposes a measure of ^ork experience based on 
linear interpolation from what* people are doing at the times of the inter- 
views of a longitudinal survey which has little information . about work ex- 
perience between interviews Work experience is inferred according to the 

following rules? - 

• « • * \ ' ^ - 

1) if 4££tfo9 .i .is working during waves t and t-1, thje intervening 

4 time, - t-1)** is a< * deci t0 cumulator of tiork experience 

at time t, H • 
< \ - \ '* • 

^ ' 2 ) if person i is worklngog^uring one pf tjie waves but not the\ other, 




\ 



one-half of the intervening time, % X. - X. /# . 1X> is added to the ' A? \ 



cumulator of working experience, ' X/ V, and one-half to the cumulator 
* let ^ 

of time out of the labor force, X/ ; ~ 

iot* ^ v 

3) if person i is hot working at either wave, then the whole of the 
intervening period, X lt - Kj^iji is added to the cumulator of 
time, out of the labor force, X. 

Linear interpolation is expected to incur error. For example, people 

j 

working at waves t and t-1 may not have been working in the meantime. Yet, 
it is inferred that they spent the whole period working. Fortunately, a few 
things are known about this error in inferring experience. First, it cannot 
be larger than the period between interviews, X t - X t ^. ^Secondly, an over- 
or undec-estimate in work experience or time out of the labor force means 
that time in the other category h£s been under- or over-estimated by an 
identical amount. Thirdly, the absolute value*of the error incurred *by 
inferring that a person has worked or not worked is determined by the ten- 
dency of the person to remain either waging or not working during the period 
between interviews. 

The absolute value of the maximum error in the inference of experience 
between waves t and t-1, Jd^ J, is: 

| D it| - < x it - *i ( t-i>> - (u i (t -i) +u it > <!•« 

where, • 0 

X lt « time from first interview of person i in the longitudinal^ 
survey to interview in wave t, * 

U it * the length of time person i spent in -the category he or she 

was observed in at wave t during the interval between waves t-1 
and t, * 

and, 

CO 
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* 0< < u Kt-iy. + u it>i «ii 



SO*, 



'O-jD^h <X it - X 1(tAl) ). ' 
It can be readily seen that 1) the smaller the interval between observations, 
and 2) the longer a person remains working or out of work, the ^smaller the 
maximum error which can be incurred by inferring experience between the in- 

« * 

terviews will be. The actual errors in inferring work experience, d. , and' 

time out of the^labor force, d , are equal and opposite: d » -d . 

X H ie io 

• *. * « 

^ . ■ t - t 

The sums of the d «s and the d 's for a person, L d. and E-'d 

■ 10 let iot' * 

t-i a t*l 

are expected to go to zero as the number of waves of the longitudinal survey, 
t, increases and over- and under-estimates in the inference of work exp.eri- 
ence or time out of the labor force cancel themselves out. However) some ' 
err ^l, iS t0 be ex P ec ^ ed in the cumulator of work experience during the early 
waves of the longitudinal survey. If work, ^experience is used as an explan- ' • 
atory variable in a regression 'procedure , the disturbance term will' be hetero- 
skedastic (Koenta, 1971:316), as a glance at equations 1.2, 1.3, and 1.4 shows: 

b 0 + b l X it + • V + b et (X et f J d et> '+ e t ' d-3) ' * 

,-' b o' + Vu + ••• + K&t + *J a Ay' ' 



where, 



"Y t - natural log of the hourly wage at wave t 
X * inferred work experience^ 
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* X* = true work experience a 

t 

* - a 

Z d = sum of ditferences between interred and true work experience 
t-1 

from wave 1 to t 



e* =' e + b ^ 
t t et 



E » d 
t-1 et 



X*^ and e* are correlated. * , 
The* problem with -heteroskedasticity can be expected to disappear as 

t , . k 

the number of waves of the study increases, since £ d is expected to go 

to zero as t becomes larger. However>/che number of waves in a survey of 

individual labor market experiences has yet to approach any semblance 'of in- 
t 

finity, so "inferred experience during the early waves cannot be simply dis- 
carded. T"he dividing line between an early,- and a later wave is not clear. 
Error terms for the inferred experience of different individuals'* will vary 
according to their propensity to remain either at work or out of work. The 
early estimates of inferred experience for some individuals may be quite 

good, whereas other individuals may require many waves before* their work ex- 
- • » 

perience may be accurately inferred'. by linear interpolation* 

It is possible to derive a variable which will approximately cancel the 

1 < " 

magnitude of I d ' when dividend throug'h ^equation 1.3 for the observations 
t-1 et 

from the early waves of ^a longitudinal survey and *whiph will approximate 

• * *~ * , 

1.0 in the late* waves, leaving' th*m untransformed. This statistic does, 

t 

not cancel the sign of I d , so one is left with A variable intercept 

t«l eC 

for the early waves, if not hef eroskedasticity . Let us derive this 
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variable The starting point of the. derivation is with the sua of errors of 
inference of experience for the ith case at wave t: 

i, d '"".*r t«i«-V( t -i,>.-" w ««-o ♦»!.']" 

t , • . 

t l d -iet equals a sum of Positive or negative quantities since over-estimates 
are likely in frequency and magnitude as- under-estimates . For this reasoh, 
c 

we expect d to converge to zero. "However, should the U 's i.e ' 

t > ^ £ ' ' 

» 

the length of time a. person remains in an observed category of experience, 
t 

be synail, z d may take on some substantial non-zero values. D' mimics 
t=l it 

• t ' ' * ' " 

the expected magnitude of E . d but not its sign, where D is defined as 

t=l lc v 

* • • t * ' : - 



where . 



V ± = an individuals average length of time, spent in a category of* . 

experience, either at work or not at work—between interviews. V 7 

' . • • .' i 

can- be estimated from an occasional^ wave' of^ the longitudinal survey 
which ascertains how many weeks a person worked in the previous 
year, or, if not even that scrap of information about a person's 
. activities between interviews is available, V 1 can be estimated 
' as (number of waves during which the person was at work/total 

number of waves) (X - X * 1 . • • 

- V it . A i(t-1) ; ' , 



and. 



f 



i ^ LU it ^ x i(t-l) J - , 

7£- 




it 

to have the same magnitude but not necebsarily the same sign^as d . In 

let 

immediately following waves it is assumed that it will approach its asymptote 

t 

at about the same rate as E d^ approaches its asymptote. Division 

of equation 1.3 by is expected to approximately cancel the magnitude .but 
t 

not the* sign of T d in tlie earliest waves of the survey and to approach 
t 

1.0 as I ^ d let becomes negligible ,. leaving the equation untransf ormed . 

> « 

- - — « 

This pWedure/.fo-r inferring experiehce and weighting the inferences 
by t what amounts to an estimator of the expected error incurred can be adapted 
to estimating the .values of missing observations. The conventional method 
ot treating cases with missing data in multi-variate analysis is .simply 
delete them, "listvise deletion." This strategy^ is self-defeating in a 
longitudinal survey since one is caught in the dilemma of being more likelly 



to discard information Ae more one collects. As' the number 'of vaves of a 
longitudinal survey become* large , the probability that any one case will at 
some time be missing data approaches certainty. Listwise* deletion,' of course, 
biases *T sample and* given the. frequency of missing data in most social 
longitudinal surveys, interferes with the simultaneous use- of ^ore than 
several waves: of data. , ' ' ' , . * *' 

Let us »see how missing data may be iuterpolated . Suppose a person is 

*■ > ' * 

missing an observation on whether he or shells at work* in one wave of a 
survey, wave t. One oan-. simply go to thej^next survey and if it has an 
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observation on^whether that person is working, one can infer work experience 
trom wave t-1 to wav<j» t+1 instead of just between wave t-1 and wave t. It 
can be shown 'that if there are no missing data after wave t+1, c ^ sta- 
Cistic for wave *H, is [x..^ + X . (t+1) - X.^ - ( t+q) V^ 1 ^. In the 
example given in this paper, this kind of interpolation is only used to 
replace missing data on variables necessary to the estimation of work ex- 
perience. It is potentially applicable to all variables. However, decisions' 
have to be made in est imat ing 'd when missing data in one wave must be 
estimated from two or more other waves and we are nop certain, of the rules 
for making these' decisions. In the present example, it has been decided to 
assume that all missing data are being replaced t wi th information from the 
most distant wave, from which any information is taken* 

USING WORK EXPERIENCE INFERRED FROM A LONGITUDINAL SURVEY 

Let us examine the coefficients of a* regression of hourly earnings on 

inferred work experience and other variables. Since assumpticms were made 

in t,he derivation of the ^ statistic, it is of interest to see whether^ 
\ 11 m it 

might be discarded. We will also estimate the impact of ' experience on earn- 
ings using the A-S-6 estimator of experience inferred from longitudinal in- 
formation. Data are taken from the National Longitudinal Survey of t'he Labor 
Marte# Experience of Young Men (N.L.S.) (ct. Center tot Human Resource Re- 
search 1976j. Only youag men 14 to 17 in I960, the first wave of the survey, 
are selected. These cases are seLecte'd because they- can be reasonably 
assumed to have had no significant work experience before 1966. The .tech- 
nique tor eliminating heteroskedast ici ty introduced by the inference of ex- 
perience developed here assumes that people have had no work experience at 
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the first observation of the longitudinal survey. However, if it can be 
shown that division of the wage determination equation by D does not 
palpably alter the estimates ok the regression coefficients, then the prac- 
tice of using A-S-5(6) to estimate*work experience as of tire first wave can 
be justified, and the inference ot work experience from longitudinal surveys 
can be extended to cases likely to have had some work experience as of the 
first waj^. 

The 14 to 17 year olds of 1965 r*pres*nt 2,653 of the 5,225 cases of 
the N.L.S. survey of young men. Observations on cases are available in eight 
waves, those, of 1966, 1967, 1968, 1969, 1970, 1971, 1973) and 1975. However, 
the 1973 wave did not ascertain the hourly wage rate. Rather than attempt 
the wholesale interpolation of wage rates for this wave, it is^deleted. How- 
ever, information on whether a yqung man was at work in 1973 is used in in- 
ferring work experience in 1975. All but the 1970 and 1971 waves of the 
survey collected information on hpw many Weeks in the previous calendar 
year a young^man worked. All waves have questions on how' many hours a week 
thfe young man typically worked. Consequently, more information is available 
, than simply whether the young man was at work during the interview, the kind 
df data set for which was developed. However, hours worked per week have 
to be interpolated between interviews' Consequent?, 1) is necessary to 
cancel heteroskedastic error trom this interpolation, from the interpolation 
of weeks^or hours Worked pa*t missing observations on these variables, 'and 

from the interpolation of weeks worked per year oyer longer periods than a 

* *■ "* 

.year. Work* experience is computed as; 

(X it " X i(t-1) } (W/52) (H/40) * * 

where* * 
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W = weeks worked in previous year 
• ! • / 

v - H « hours worked in typical week. . ' 

An observation on a young man enters the analysis if he is known to be 
in the labor force at the time of an interview. •Observations , .not .cases', 
are the unit of analysis. .However, observations over time- on a case are/not 
independent. The "effective N" (Ri-sh 1967, p. 162) is conservatively taken 
as the number of cases entering an analysis, rather than the number of obser- 
vations. Cases are weighted by the reciprocal of ."the number of observations 
on them. Cases are also weighted by the inverse of the sample weights, that" 
is, cases from over-sampled strata dC e constrained to be a proportionately 
smaller fraction of the cases entering the analysis and vice versa for cases 
for under-sampled strata. The formula used is given in the footnotes .to 
Table 1. All available observations are used; the basis for hypothesis • . 
testing is the number of cases in the sample; the under-sampling or over- 
sampling of -various strata o^tf/ universe are' compensated for. Regressions" 
are estimated with Statistical Pack^for the Social Sciences (S»P.S.S.) ' . 
(Nie et al. 1975) so the weights are put in a form usable by S.P.S.S. The 
equivalent' algebraic transformation of- the regression equation would be to 
multiply each equation through by the square roS% of ' the weight and then 

Hi' ' • 

estimate coefficients ,wi th least squares. 

The effect of work experience inferred* from longit^inal- data on the 
natural logarithm of hourly wage is estimated for equation. 2.1. The effect 
of work experience using the A-S-6 formula on the natural logarithm of 
hourly wage is estimated for equation 2.2. 



\ m b 30 * b 31 X lt + b 32 X 2t + b 33 X 3 + b 3 4 X 4t + e ,n 

Tt^. TT ' (2.1) 



3t 



v 
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. • • ./ 
Y t = " V + b 42 X 2t + b 43 X 3 + b 45 X 5t + *4t ' * (2 ' 2 > 

where^ I ■ 

Y * ^natural log of hourly earnings at wave ,t ' 
X. » age in yeats at wave t 

*2t * education in years of schooling at wave t 
X 3 = co^or (l=black, 0=other) 

*4t ™ wor '' c experience inferred from longitudinal -data, in full-time 

equivalent months 
X^ t = work experience estimated with Age-Schooling-6 formula, in 

months (work experience before age 14 set-to zero). 1 
The coefficients of equations 2.1 and 2.2, are estimated in two steps. The 
first step involves the estimation^oi a p, a coefficient of first-order auto- 
correlation, for each equation, ,,7,987 observations on ^,420 cases are in- 
volved at this ste*p. The second step is t*he* Orcutt transformation using p ' 

and the estimation of the transformed equations. Since the Orcutt transforma- 

t ' 
tion requires the absence* of missing data, the number of observations ajid • 

* > <t » 

cases are cut down to 5,340 qbservations arid 1,900 cases; The earnings and - 
< ; ' . ' . " ' 

education variable^ are missing data. A • * 

The regression Coefficients a redisplayed in .Table 1. As qan^be readily 

^seen, one would arrive at very Sifferent conclusions about trhe Impact of age, 

education, and experience on earnings depending oljjfhich measure of experience 

is used. ..Fi-rst,* one has to choose between age a^id education %s^n explaharajry 

variable if one wants to use A-S-b. One* does not with experien'ce</iitf e*rred ' - 

from a longitudinal survey. The A-S-b equation over-estimates the impact 

of education and experience ori earnings because it ^^not controlling for. 1 . * 

the, effect of age on earnings. « - ' . ' , • , *- * 
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(Table 1 about here) . 1 



, The computation of D relies on a number of assumptions. It is cumber*- * 

some. If it can be eliminated, without serious* impact on the estimation of 

regres^ionycoef ficients, use of work e*periente "inferred by interpolation 

» * " ' * •< » 

from longitudinal data would be facilitated. There are two other reasons • 

^for wishing to discard^. First,. its formulation presumes that work ' 

experience is known *n the first wave of the longitudinal sur.vey! 'Without 

the use of A-S-5(6) to ' estimate work. experience in this wave, cases have to x . 

b « Restricted to those which can reasonably 'be assumecT to "have- no. work ex- 

„ pedenoe at the first wave., If^.can be discarded, then A-S-5^6) estimate** 

Hoi work experience at .the first wave "can be used and a mifc'ti -larger numher ^ 

9 . «•.*.' ' ■ „ 

• ot cases can be incorporated into ail analysis. « Secondly, it is reasonable 

t-o asyix, wrk-experie|ice^square o d. is relate^ to'ln hourly wage. .Theory . * * . 

*• , " * * " " / 

. suggests it should bes and, net'of work experience, should ( have a 'negative 

• „sign,..indicating*early work experience § having more, of an effect on hourly 
' "* % * - * * * • 

earnings than later work experience. However, divisrien by of equation 2.1 '.. J 

. wjth a work-experience-squared term does- not eliminate the heteroskedascic 

P ^ 

of the disturbance term* * If division of. equation 2.1 by D 4 -is' " 
✓ ■ ' ' -» 

superfluous, then a,work-experi£rtce-squaVe*4 tertn can be" Introduced* ' Column 1 

' * * • * /r ^ b * ' 

of -Tab'le. 2. [presents "the coefficients of equa*ipn 2.1 estimated without division* 

* • ^- 1 * i % * 

# of- the equation by D^. The coefficients of the Unweighted* e^ua^ion are'vir-^* S 
•^tually'identical to those of. the-'weighted equation. ''While this* comparison 

.does' not. proye that the ^'s'can be discarded; Ji th'every data^set, 4t 
streagthens the case fq,r do 4 ing so. ■ . * ' 



f * 



(Table 2 about oh^re^ - ?. 
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Would it be possible to discard the lirst several waves of* the study, 
but retain information from them on work experience', and then estimate equa- ** 

' ' - • « A 1 • 

tion 2.1 without division by ft ? This wquld be an acceptable 1 procedure- if the 

/\- t * . , 

D it * s °apptoach KO quickly with successive waves of the study. A glance at 

Table 3, 4iowev,*r, 'shows tfrat-because afi information on weeks worked in 197,0^ \ 

?rj*'i971 mu$t be* interpolated; ^the D. ' s do riot settle down-vea?y quickly to 
^ : £ ■ < .. * 6 * ' ~ ' ; - * . 

1.0. , Discarding ^tlie O.^'s'is some-thing of*a Hsk since it cannot be ^usti- 

& * * * ■ , A ' 

tied f>fr the grounds that the D^'s have closely approximated 1;0 at any* point 

^from C^e 1966 to, the. 1%75 wave, of the study. ^ 

, c * \ t Table 3 about here), * * 

However; since tt\e coefficients of the 'unadjusted regression equation 

are virtually identical tq those ot the adjusted equation, let us *make bold 

^ A V 

♦enough t6 see wfiat, happens if Mie D. fc 1 6 are discarded and an inte^rpo- 
1 «* ? * * " - ^ 

lated worR-experience-squared term is added, The results are in. columns 2 
and 3 or Jable 2. There is a* strong non-linearity in the relationship T>e- 

■ ^ * s * • * . > #■ 

tween # inf„erred work experience and the natural %og of hourly wages. The * 

coefficient of the work-experience-squared tertn is negative anji statistically 

♦significant, as expected under Human Capital Theory (<;f. Mincer 1S74). -Its 

standard! zed^o«f icient shows that the, non-linearity in the* relationship 

•» f. f . * * 

s betv/ee>i length of inferred work experience and liv hourly Vage is. large rel- 

ativei:o the relationships be,twe*en the other variables and In Sourly wage. 
The coef f i^lerijBfcf "inferred work experience becomes larger with inferred 
work-expecicAc^Bpared in the equation. Indeed a ( glance at the ^standardized ' 
coefficients in column 3 of Table 2>tiows that interred work experience and 
inferred wot k-experience-squared are^ the largest factors' in'chat regression, 
iarg'er-in their Relationship with In hourly wage than ag/, education, or be # ing 
black. 
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ft .... 

, CONCLUSIONS •<''*. 



,* # *' Tl*s pap^r has reviewed problems with conventional measures of work 

* 0 • 
'expedience, "age mij&is schooling minus tive (or six) years," or a singfe • * 

retrospective question on job history, A new measure of work experience is 

* proposed which infers Work experience from whether a person is working doting 

• l * * 

the interviews of« a longitudinal survey. Linear interpolation is used to 

J* 

make this inference. Possible error involved in this inference is discussed 
and an estimator of it is developed, 1)... Data from the National Lcfngitudinal 
Surveys *of the Labor Market Experience Young Hen are^sed to compare 
estimates "of the relationship between work experience inferred by interpola- - 
Dion and the natural logarithm ot hour^ wage and that of work experience 
from- the A*-S-6 estimator. The ^regressibrT^quation with work experience in- 
terred by interpolation is divided through by the estimator of error incurred, 
by this process, 1) , to eliminate heleroskedasticity due to 'error in an ex- 
planatory varjjable. Both equations are Orcutt transformed because of posi- 
tive autocorrelation. Use of A-S-6 to estimate experience requires that ^ . 
either age or education be excluded a*, explanatory variables., This paper 

excludes age, the usual decision in economic studies. The resulting esti- 

v \ 
mates of the relationship of education and experience to earnings are in- 

* * '* 

flawed by failure to control for age. * r 

Estimation of the relationship between work experience inferred through 
interpolation and log wages is attempted without division of the regression 
equation by D ^ Coefficient estimates are virtually identical between the 
two equations, if inferred work-experience-square<? is added to this equa- 
tion, both it ,and inferred t/ork experience have large, statistically sig- 
nificant relationships with log wafees. The sign of the work-experience-^ 




50 



73 



squared • variable Is negative, as predicted by Human Capital Theory. »Work 

experience interred by interpolation from longitudinal data is a more viable 

* * * 
indicator of work experience than tRe estimator A-S-5(6), which ignores-* 

the longitudinal information contained in a longitudinal data set, because 

i!^jaake& many fewer inaccurate assumptions and because ft permits controls 

for dgt and education wneu a test for the impact of work experience on earn- 

ings is p'er formed. 
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1. Estimates of Coefficients ofEquations 2.l,and*2.2 a (In $1975) 



Equation 2.1 
Unstandardized Standard zed 



. - Equation 2.2 
Unstandardized Standardized 



<^e (in yeajrs) 

Highest Gracft? Completed 

Color Q*black, 0*other) 



t 



Inferred Work Experience (in 
full time equivalent months) 

Work Experience fro© A-S-6 
(months). 

V 

Constant 
R 2 

ifTif—Qbeejzaat i ons 
H of Cases c 

fficient .of Autocorrelation 



.05^2* 
.0172* 
.1508* 

.0011* 



.4063* 
* .0864* 
-.0715* 

.0666* 



.0678*{,* 
-.1355* • 



.2096* 
.0619** 



-.0292. 
.2736 
5,340 
1,900 
.'3928 



.0048* ^2808*. 
.1756 
• .1073 • « 
5 , 340 
*" 1,900 
»*. .4813 ' » 



■Observations, are on young men, aged 14.-1? in 1966, in labor fbrce.and not missing data in 'two con- 
secutive waves. Estimates are from Orcutt transformed equations. 

^This quantity equals b*/(l-p) «here b* is the intercept of the Orcutt "transformed regression *nd p 
is the coefficient of rirst-order autocorrelation estimated over all t-1, t pairs of observations. 
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Table 1 — C9ntinued 

c • 

All observations are weighted by the, reciprocal of the tfumber of observations on an individual 
appearing in the sample, making the effective N the number of cases rather than the number of 
observations ^in the analysis. Observations are also Veighted by the inverse of the probability 
of. an individual's being sampled, i.e., over-sampled strata are constrained to be proportionately 
a smaller fraction of ^cases entering the analysis and" vice versa for under-sampled eases. 

The formula used to compute the weight association with any observation is: 

r N J / « 

[(v. J (■)] /[[ I I (w../J)] (J) 



i-1 j-1 12 



where .« ^sample weight of perion i appearing with trie jth* observation on case i; 

K *~ total number of people in an analysis,; f 

J * total number of observations at different times on person i. 

This weighting procedure permits the use of statistics developed for simple random sampling at a 
single point in time, while using all available information. In the Orcutt transformed equation, 
the weight of the oSservatiop in the tth wave 'rather than the t-lfct wave is used. 

♦Coefficient is statistically significant at the .05 Uevel according to an F-test. • 

-Not estimated. * 

Source:. National Longitudinal Survey of the Labor Market Experience of. Young Men (Center for 
Human Resource Re-search, 1976). 



2. Estimates of Coefficients of Modifications of Equation 2 
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$1975) 



See footnotes of Table. 1. 



Equation 2.1 
not divided 
through by D 

unstandardized 



Equation 2.1 not divided through 
by D) and with a^ditipn of 
inf erred-work-expeVience- 
squared as explanatory variable 



Age (in years) . 

Highest Grade Completed > 

Color (l^black, 0=other) 

Inferred, Work Experience 
(in full-time equivalent 
months) 

Infer red-Work-Experience- 
Squared 

Constant • 

R 2 

N of observations 
N of cases 

.Coefficient of Auto-* 
correlation 



unstandardized' 
« 



standardized 



.0493* 
.0193* 
-.1290* 

.0011* 



-.0044 
.12197 
5,340 
l,9Q0t 

' .4775 



.0400* 
.0193* 
-.1232* 

.0065* 
-.000037* 



^ .2070* 
.0604* 
-.0575*. 



.4031* 



-.3038* 



.0612 
.13237 
5,340 
1,900 

.4693 
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3. Wins and Ranged of D^' s by Wav^e of _ Longi tudinal Survey* 



- — \ , 




Mean 


Minimum 


Maximum 


1967 (2nd wave) 




1.76 


1.00 ■ 


' 3.90 

.4 


1968 (3rd wave) 




1 fx fx 


1 • UU 


2.76 


-1969 (4th wave) 2 


t 


1 A 7 

2 • \i # 


1.00 


2.36 


1970 (5th wave) 


i 

s 

s 


2.17 


1.63 


2.60 . 


1971 (6th wave)* 




2.09 


, 1.68 • 


s ' 2 v .42 


1975 (8th .wave) 


• 


1.78 


,1.66 

> - 


1.98. 


a D. t for 1966 is defined 
transformation it is not 


\ 

as 1*0., 
used ♦ 


However , 


because of 7 the 


Orcutt 

\ 
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tHAPTER FLVE:-, 4 
RETURN'S Tp WOMEN AND MEN FOR WORK EXPERIENCE 





ABSTRACT OF CHAPTER FIVE 

It wot* experience is measured by the formula, age-schooling-six( f ive) , 
« ■ 
ic appears that returns in hourly wages to work experience are much* larger 

tor men than women* This paper inters work' experience from whether people 
are working when they are interviewed in a longitudinal study, il, inde- 
pendently of age and schooling. Women and men aged 24 to 31 and 33* respec- \ 
tlvely ,ln the U.S. labor force have about the 1 same rate of return to a * 
full-time equivalent month of work experience^W men/are paid more as they 
age., regardless of work experience, and women are not. This tendency to 
pay young men. more with age explains all the gap betwee>i the h6urly wages ' 
of women and men. A person's returns to ,work experience have little ' rela*- 
tionship to what that person has ^earned by working, that is^, individual 
variation in job-learned skills has almost no&elationsni p to individual 
variation in hauriflfiyvage 



I^age. , 
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INTRODUCTION 9 

SawhiH (1973) and King ( 1977)^ have found that much of the warge gap 
between women and men is due to diiiereut rates of return to work experience, 
measured as the length ot time a person h»4S worked. There are five principal 
explanations for why men's work experience j results in higher wages than 
women's. One is that woi&n's qua If ri< at ions, including job-learned skills, 
are arbitrariiy discounted in the labor market. ,A second explanation is that 
on tiie average, women teu<]T to work in jobs in which tffiere are fewer valuable 
skiLLs to -learn. Another explanation is that what people learn by working 

' \ *• 

becomes obsolete or i s m to rgu t ten it a person stops working for a period, whic 
women do* with greater frequency than men (Women's Bureau, 1969). These first 
three explanations are consistent with the neo-classical economics of wage 
determination, often called' "human xid^ital theory" ^(cf. Becker, .1975; Mincer, 
1974). A fourth explanation is tha'i the finding of grea^^r returns to men's 
experienced is an artifact* of the. way work, experience is measured,. " Wst" 
studies measure .work experience by an estimate of the length- of time a per- 
son has been out of full-time education, which likely over-estimates women's, 
work experience ajid unde r-estimates -.that of men. A fifth explaflStion, not 
at all*consiste$t with human ciapftal theory, is that men are paid more as 

' * ' M ; . - • , • 1 

they, age- and acquire dependents, that is, on the basis of status and the 

needs of that status, "not because o't the on-the-job learning-, and that 

\. ' ' ■ • " \ 

women are not similarly * rewarded . . Such a pat tern .of ' paying men .according 

to age and^number of dependents isa publicly recognized procedure in 

Japan atid part of the institution jot Nen^o *(cf XKarsb, 1976). Nenko 

is an expression of a patriarchalism not widely * thought to exist in any 



bat, vestigial form in the United States. This paper examines these explan- 



ations of the gap between 'the returns co the work expe rieuc£- of women and « 
men. " * 

4 

Studies which have touud Render diiferential returns to work experience 
estimate length of work experience by the formula, 'age minus schooling minus 

six 1 , (or five, if kindergarten is treated as a year of schopl), or A-S-6(5) 
j:or short. This is d'n estimate ot the length of time a persan has been out 

of full-time schooling. it is only an approximation to the length* of tim^ a 

person has worked, known Lo be more accurate tor men Lhan women since women 

r 

are less lively to- spend all the Lime since leaving school working (Polachek, 

1975). Ot cours'e, since length oL time spent working is only an indicator 

ox what a person has learned, use of A,-S-6(5) is a rough approximation to 

an indicator. This paper employs a more* accurate/estimator of the length of 

txm a -person hps worked r and then retines this indicator xrf on-the-job 

/ , • ^ *f 

learning further by/specifying tiie types of tasks and levels of task com- 

It • 
plexlty a person performs in working, differentiating between 'people whose 

\\ " • / * 

work offers many rttch and on-going opportunities to learn .and.tftose whose 

work^of fers 'littlif. We will see whether there are* gende* differential 

rates of returns ko work experience yand on-the-job learning measured these 

ways. 



• Let us revi|w*¥ome of the- shortcomings of A-S-6(5) as a measure of work 
experience. It /matfe* nine unsubstantiated assumptions:' 1) that th'e ..transi- ■ 
Liou from schoo| to work occursWnce. and ' that these activities do not .overlap, 
2), that people jftomplete a grade bi school in the ^ame length of time x i.e.., 
one year, 3) tjf/at people work t lie define number- of hours a week, the same 



number^of weeks a year, in A) joos whi<Ji of ter 'exactly the same opportunities 

< 

to learn the same skills, 5) that people wii L learn wliaLever there is to 
^letlrn by working, at the s'ame rate, 6) that people will have spent the same 
proportion of time since the end of fcor^al education working, 7) that work 
experience is not distinct tcom age 'and education (and so^all three variables 
may not be entered simultun eously as explanatory variables itti a -regression 
procedure), 8) that young people cuiinut acc^re work experience if they are 
engaged* in schooling, and 9) that the variance in a birth cohort's work 
experience decreases as it age&, when, in tall probability, it increases- 

Ir longitudinal data are available, ube uf A-S-0(5) ignores tiie longi- 
tudinal part of the information in the data set. One can improve the measure- 

i 

ment of work experience by, usir.g the following- rules to establish work 

I 

.experience from whaC a person is doing at the time of an interview and from 
information on the length of time between interviews: 

1. if a person is working in both waves t and t-1, the intervening , 
time is added to his or 'her tally of work experience^ 

2. : if a person is working at either wave t or wave t-1. 6ne-half of 

4 the intervening time is added^to the tally of work experience, and, 

3. if the person, is working during neither wave, the|i no work experi- 
ence is added. ? , ' ' 

Work experience to .wav^ t is, the . sum of *6ck experience inferred for each 
period between interviews and up to ana* including the interview of wave t, 
linear interpolation such as *by rules #1-3 can inltc error, and since this 

error is an error in an explanatory variable in a r*giession procedure, it | 

' " ' ' ■ , \ ' • . I , 

.can be shown that this technique -ol interring expedience* introduces -hetero- 

V \ * * * 

9 skedasticity into the regrissioy. .Angle (1979) has worked out a technique 



• for avoiding this heteroskedast ic i ty with weighted ' Last squares and shows 

'Chat on one longitudinal survey ui least that* interpolated work experience 

« '■ 

is more accurate than the A-s-bO.) .'s'timate.' .This. te^t used information" 
on weeks worked gathered in three consecutive waves oi a longitudinal 
sucvey to compare with estimates, nu.de with the above rules and A-S-6<5). V 
If not being used to' test the accuracy of interpolated work experience, info 
u.ation on weeks and. hours worked can be incorporated in&> the interpolated 
estimates of work experience by adjusting estimates up or" down depending 
on- how many weeks a year d person" worU and how many hours a week. Angle"' 
and Wissman (1980.) show.that as L>r lfe as there is not- a great del|l of data 
missing trom a longitudinal survey / est imates oi regVession coefficients 
are robust it the special weighting procedure -for error incurred through 
interpolating experience is not used. 

It is clear Chat interpolated work experience i b superior to work' 
experience estimated 'from the A-S-b(5) formula, but is it superior to 
experience measured by questions recalled work experience? That? tqst 
has(not yet been made. The 'answer is clearly contingent on how-far back ' 
a respondent is asked to remember work experience. .'interpolated^work . 
experience" is jbasedv on responses to, the questioc^ of what the respondent ' 
i&Moing at, the^time/of the interview, involving little effort at recall. 
Retrospective questions on work experience may ask the respondent for 
information o,n work experience many ^ars betore. Details blur. A retro- 
spective work experience question < ,„ seriously ' underestimate the experience 
of those employed in a .host Of jo 5, or 'art-tin*. In general, recalled . 



work experience may be acceptably Jell measured for people with stable 



9i' \ 



- - • 1 



employment, but for pedpte whose, iwployiuent has been puVt-time,- hkpha^.ru, 

or who have chafnged occupations t recently ,* it may be detl&Lenfc. siu|^ 

employment stability and' ability iJ recall past"jobs are probably cocW Lu^jl 

"* with variables Wet/ will -be-, used u, 'explain wages., 'eirors in tli^aet*ur?- 

weiit ot. experience -will Jb c uoicL.Ud with other expfan,uory%ar ta^U^utU 

. *• , ' • *~ * * ' 

as age and education in* the. regression ot wages' on experience. It Hi' 

' ' ■ • . ' • • . «*■ * 

elementary to s*how that the'exi'stencu of such "errors implies 'heteros4*d*st- " 

i'-ity. , " ' ! • . . r 

improvement in the measurement ot work bxpetfiJcW lies ip the jikMA . ' 

• ,> ' * * *' *"'*''*> 

•precise measurement oi the- leii h th ot tune a 'pejson has\ work ed, 'ippra ^il? 

•in fche measurement ot what a prison learns by 'worki'rtp could take a number of 

£ 1 • +-.**. 

lptms. The ftrm ottered here is to give information on- the type and level* 
-of complexity of the tasks which a person performs in working. Use of work' 15 

experience to explain wages is predicated" on the assumption, in human capital 
* theory, tfiat the longer a person^ works , { he io re' she or he .learnV relevant ' 

to creating wealth "in .a unit ot time, marginal productivity. Some jobt ' 1 

clearly ofipr more opportunities to learn than ojthers. , Jobs with'complex 
jtasks o'bviously offer more opportunities to learn than jobs With simple 

tasks, whiefcare soon ma'ste'red and performed ' repetitiausly with no oppor- 
tunity tor further learning. This indicator- of on-the-job learning takes ' 
the conventional assumption underlying the us? ol length of time worked or 
work experience, to explain a person', wage rate, i.e. I that people learn ' 
valuable skills by working, .and „u.kes it more accurate, by 'parti tioning 
time spent^in simple Jspbs whet, il, f f, la Httie to learn from more complex 
jobs where there is more to learn. .This indicator is,an improvement on • * 
the- -conventional indicator, not a t adieu! departure. 



The Dictionary iof Occupational Titles, JD.O*T.)' Third and Fourth Edi- 
;Uons,(G.S. Department- of Labor /^%5r ^77), uses three scales of the com- 

plexity ot «tasjcs) involved in an occupation" These are the "warker function 

' • * / - 

scales** better k*6wn as the 'people, data, things' scales* Each measures 

k the*;WgKest level of ta^sk complexity encountered b^y a person in working 

'with peopie, data", o^: things, 'three fundamental ^dimensions of tasks. Thi-s 

f>A/fter takes fhe length ot time people vork in occupations ~wi th different 
^jpafei mum leyels of complexity with people, <Jata,\and things as the* measure 

o y f what^ thertt is to learn from working^in an occupation. Use of this indi- 

\ * * ♦ I ff - 

— ca*oo jjermits the st*pa rat icta *oi the ^Jttect #rf on-the-job le&rningAAr^giT - 
\ * ' . . ^ / ^^4^ . 

froriwthat of other possible eiiects ot longevity of work experience: the 

et ^K of seniority either tonnwlited b^ contract or by the informal pifectice 

•'A • * i 

of retording-people with more experience or by taking a person's last wage •* 

# as evidence of their marginal productivity, giving the experienced the option 

^©t keeping their presen^ wage or applying for a better paid opportunity 

L - ' * * . 

and gradually raising their wage.*,. 

The worker function scales originally were developed at the end of, 
World War II to facilitate the demobilization' of British troops. Indivi- 
>duals were told wjiat civilian occupations their military occupations had 
given them experience in by matching the profiles of their military occupa- 
tion; with civilian occupations dn these scales. The .people, . data', things 
scales have 'use validity', that i^, they- were Revised in necessity as a 
thorough yet simple analysis <,t dn occupation's tasks.^ They. have proven ' 
in practice to be a usciul way ol analyzing what tasks are involved- in a 
job. ; The scales were adopted by clu- U.S. Employment Service in the early 
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1950's with borne moditicat'ion (Broom et al., 1977). These modified scales 
are intended to order diiterent tasks irom- the less complex to the more 
complex and to be hierarchical, that is, for the more complex scale posi- 
tions to subsume the less complex .scale positions. See Figure 1. Question 
has been raised whether this hierarchical relatidnship exists, particularly 
for the people scale (Walther, L9b0)'. Broom 'et al. (1977) have suggested 
that the'ordinality and hierarchical ity of the scales would be less* open to 

question if there were fewej points on them. In their use o*f the scales, 

I 

they combined categories. Their method of combining categories ha*s been 
adapted in this paper. Ko'hn and Schooler (1973), Temme (1975), as Iwell as 

& , 

Broom £ al. ( 1977) have recognized that the' people, data, things scales 

are the only uicdburc ot job content and complexity now extant which can 

be used in conjunction with national labor lorce surveys, and/ consequently 

are uniquely valuable tools lot the analysis of occupations despite what 

I 

^imperfect-ions they may have. 'Temme (1975) aggregated the "people", data, 
things scores of the D.O.T. to -the level of the 1960 Census occupation codes, 
^ much grosser occupational classification scheme. His people, data, things 
scores for each of the/1960 Census occupation codes are averages- weighted * 
by the number of people in each of * the d',0.T. occupations in the October 
1966 Current Population Survey, conducted by the U.S. Bureau of the Census. 
The occupations of respondents ot this survey were coded by both the Depart- 
ment of Labor coders who Ubed t he !<i c t ionary/of Occupational Titles codes 

and the U.S. Bureau of the Unbt.s occupation coders "who used the I960 Census X 

\ 

codfes.-, As- long as- the people, data, things scales are\ordinal and have seven 
or more categories, it is 'acceptable t.o assign interval lumbers to each 
category (Labovitz ,^70, Kim/ U7b). t< ' 



A • 



Data . 

The National Longitudinal Surveys of Labor Market Experience (N.L.S.) 
qt young women 'and young men use the 1960 |ensus occupation codes and so 
permit the matching of a D.O.T. occupation code - and its data, people, tilings 
scores (cf. Center for Human Resource Research, 1976)*. The surveys of the 

4 ' 

young wom^n and men are used instead of the older men and women because it t 
is easier to estimate the .total time apent^orkin^of «the young than of the 
old since there is less of it and one knows that, by Census definition, a' 
person's experience in the civilian labor force on his or her fourteenth 
birthday is zero. There are 5,22jjtyoung men in tfce N.L.S. study of young ' % 
men. These were aged 14 to £4 years in J966. They were .interviewed in 
1966, 1967, 1968^1969, 1970, 1971, 1973, and 1975. They' were lS to 33 
years of age in 1975. There are 5,159 -young women, ""aged 14 % to 24 years 
as^ of 1968, and interviewed in 196b, 1969, # 1970, 1971, 1972, 1973, and * 
1975. The young women were 21 to 31 years of age in 1975. Only observa-*' 
tions on people who have clearly began to make the transition from full- 
time study to full-time work arte entered into the analysis of returns 
to experience. Many economists prefer a "Commencement" model of work 
activity in which the t ransitior^ f rom education to work is assumed to be 
instantaneous (Mincer, 1974). The "Commencement" model is a poor descrip- 
tion of reality, ^t the need to draw'ah arbitrary line between those 
primarily engaged in education and Those primarily engaged in work remains 
since, returns' to experience can only be properly measured for those who 
have committed themselves or have\ been permitted; to commit themselves to 
working. It is useful tb have a minimum age for inclusion in the analysis 



since Hit reldt lonbhip between earningb aiVd' education or experience may 
be quite diiterent tor the well and poorly educated at a young age .from 
what it will be during mobt oi tiuir working lives. To avoid these prob- * , 
lemb this study used the toi lowing criteria" to make the distinction 'between 
thtfTse primarily engaged in work and those primarily, engaged in something^/ 
else;, tor inclusion, an observation on u young person must be on one who 
• is at least 24 years ot age, and work^ at least' 30 fours a-week' in his or 

her current job. If I data on whether the person is working 30 hours a 

* * ' ■ < 

week arc ufissing, the number*ot hours worked a week i s> •est iva ted by linear 

interpolation trom other waves ot the * iongi Ludinal survey. Observations 
on people making less than an lK>ur are discarded since the natural 

logarithm ot hourly wage is taken as the dependent variable and this trans- 
location does not yield raeani ngt ul values tor hourly observation's near 

i M 

zero. Observations on people w^th data missing on u* variable, vhich enters^ 

the analysis are also discarded. 

" Observations, not»eople, are selected for analysis. If a young. per- 
le Wvi 



•son does not meet the criteria for inclusion in one w^ve of the N.L.S., he 

.* .* * ' ' " J ' - • \ ' 

or she may in another wave. * Table 1 displays the numbers of observations*, 

on women and men* which enter .the^ona lysis by each wave of the survey. *As A 

can- be s^een, most of the o^bber vat ions are from the more recent waves since 
* * f " 

the respondents are oFder in these and* more likely to be 24 years of age 
or plder and working* Itoece/ are yio ^observat ions, on women 1966. and 1967 a 
since they were not surveyed in these years, and tw observations on men 
in 1972 *tor the same reason. There arej no observations on men in 1973 
since information on 'their hourL>» pay rate was not obtained in that wave. 4 
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Howe vet", int orma'tfon on ho'urs and weeks wprked in 1973 is used in estimating 
work experience. 'There are- 4,i0o obsevvat ions on* 1,780 young women and 
f 7,180 observations .on 2,890 young men in the analysis. . ° » 

Observations on the same person over time are N not independent. The 

i 

"effective N" (Kish, 1965:162) ur the sample tor the purpose of hypothesis 

\. w * 

testing- is conservatively taken to bo L he- number of cases, not the number 
\ * 
\ * i 

ot observations, in an analysis*. Casts are weighted by the r;eciprbcal of 

the >rumber of observations on them. Cases are also weighted by the inverse 

of the sample weights, that is, eases irom over-sampled strata are constrained 

to be proportionately smaller iractiuii of the cases entering the analysis 

and vice versa tor cases irom under-sampled strata. See the footnotes of 

Table 2 for the formulation of this technique. This weighting technique 

permits the maximum use of available information while permitting the use 

of statistics .which assume simple random sampling in which the number of* 

independent contributions oj$* iniuimat iun i,s the same as the number of cases 

J . * ( 

observed, j j$ e 
i y 

It is possible that there are autocor related disturbances in regression 

equations estimated with this da£a-«set. Ifowever, xoirfput ing, coef f icients o'f 

*» - * * 

/ . 
autocorrelation in order to perC^nn an Orcutt "transformation would entail 

the loss of a massive proportion ot the data' set. Computing a coefficient 

of autocqrrelation requires an estimate of the disturbances in' both the 

f t f th and 't-l'st waves'.* Thus all observations on young men in 1975 would 

be lost since the 1 t-l'st wave, 1^73, 'is missing data on hourly pay rate. Also 

computation of the coefficient oi* autocorrelation at*t and t-1 requires that 

both observations meet the criteria lor selection into 'the analysis and that 
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neither is missing an observation. The conditions, decimate the available 
observations. Whatever gain in efficiency of estimation, .that would be 
gained by an Orcutt transformation is offset by the biasing of the data set 
through the loss of observations. . 

Analysis . f .... 0 ... 

» 

We want to find out' whether women and men appear to have different rates 
of return to their work experience because of' the 'way t ha & experience is 
measured either by interpolation from longitudinal information or by the" 
A-S-b formula. We want to examine the relationship between gender and work 
experience but we want to simultaneously impose a number of controls to 
eliminate the effect of variables, which are, very like ly more basic in wage 
determination than the factors which create any difference in the 'rate 'of " 
return by gender. These very basic factors we want to control for are of 
.two kinds: 1) measures of skill acquisition, Ld 2) basic ascribed statuses 
which people react to and discriminate on. Skill acquisition is measured * 
by three variables: formal • education (highest grade completed in school), 
whether the person has' received oa-the-job training, and work experience. ' 
The Wc ascribed statuses which "are controlled for are: age, color,* 
parental social class,, and gender. The explanation of wages in terms of 
these factors is called the "baseline model," because it creates a baseline 
from which the effect of the interaction of ' gender and' work experience on 
wages i >S measured. Also included in the baseline model' is an experience- 
squared term,, intended to measure the widelV observed tendency for*, work 
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experience to yield a smaller return per month a-s it becomes longer and • 

\ 

longer. 

'There are two baseline models, One for each way experience Is measured. 

• * ~ " i" ■ 

Equat ion #1 is the baseline model for work experience* interpolated from a 

longitudinal survey. Equation //2 is the baseline model for work experience 

measured by the A-S-6 formula. When A-S-6 is used as an explanatory variable 

in a regression* equat ion, age or schooling has to be excluded as an explan- 

J 

atory variable to prevent multicollinearity. The A-S-b variable use here 

^ ♦ 

lias been non-linearly transformed, i.e., all experience before'the age of 

14 is set to zero,' so' it is technically possible to, enter age, schooling 

and this transformed to A-S-6 variable simultaneously as explanatory variables 

However, this A-S-6 contains little information beyond what is in age and 

schooling , and so one of the three ib excluded*. We. follow the convention 

•among economi sts .of pretending that age is irrelevant to wages and exclude 

age from the regression. The natural logarithm of hourly wage is taken -as 
& ' ■ 

the dependent variable, instead of hourly wage untransf ormed, for statistical 
reasons (Stolzenberg, 1975; Griffin, 1978). 

ln.Y t = b Q + bl X lt = b 2 X 2t = b 3 X 3t + b 4 X, + b 5 X 5 + b 6 X 6 * bfy 

-2 . ... 



+b 8 (X 7t } + V ^ 



in Y t - b 0 + bl X lt + b 2 X 2t + 'b A X A + b 5 X 5 + b 6 X 6 + b 9 X 9t 
+ b 1 N 0 (X 9t ) 2 + e 2 - ' • 6 q. 2 

where, 



-4 ■ . . 

* Jji Y = natural logarithm, of hourly wago in current job \' 

X lt ~ hi S hest & ra d<i completed 
7 ; X 2t 1 B on *- the -job training (l=some training, 0=none) * 

X~ = age in years 
• = color (l=black; O=0ther) • / 

= gender (l = fen!ale > 0=male) ' 

« , 

X b * parental sdcial class (Duncan socio-economic index 
- ' . score of occupation of head, of household when respon 
dent was 14)» . , ■ 

X 7t = l en S th ot work experience interpolated from longi- 

tudinal data (in full-tiine equivalent months) 

) * < 

, X 9t = len 8 th ot: *«^k experience est imated 'from A-S-6 
r • ■ . 

(In years) ► 

Length of .work experience measured by interpolation from people's work 

. activity at the time of their being interviewed in a longitudinal survey ' 

includes part-time work' and work before they left full-time schooling. It 

is adjusted by the number of weeks and hours a person work* Each' unit in ' 

• which interpolated experience is measured is the, full-time equivalent ' of a 
straight-time month, i*. e ., four weeks of forty hours.. Interpolated work , ' 
experience is -correlated only .59 with length ofwrk expeHence'measured' • 
by the A-S-6 formula. The average lengths of work experience for.' the 

. observations on women and men who are in, the regression analys^.'are Jl X 
full-time, equivalent months for. women and 102.9 fuli-tipe equivalent months 
for men .when^inf erred by interpolation from a longitudinal purvey and 8l.>0 
months for women and 93.1 months \ox men wtfen estimated" by the A.-S-6 formula. " 
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The A-S-b formula over-estimates women's experience and under-est imates 
that of me,n. The use of A-S-6 to estimate the difference between" the 
rates of return to experience ot women and men is questionable. 

Let us see whether the use of A-S-6 leads to different estimates of the 



rate ot return to experiences irom what would be arrived at w:. 
wo*rk experience by interpolation from a longitudinal surveyi 



th measuring 
Let us compare 



the unstandardized coefficients ot the two variables. 'The unstandardized 
coefficients of interpolated expedience are in column L of Table [l and the 
unstandardized coefficients ui A-S-'o are measured in years K so 1 the comparison 
require* making the units ot measurement the same. We multiply ^he coeffi- 
cient of interpolated expetietice, .OU326, by 11 and the coefficient of inter 7 

polated experience squared*, -.00U011, by 144. Even though the two measures 

* t 
ot work experience are only correlated .59, the, est imates of returns to*' 

experience and tWb 

••• ) k 

are almost the same. 

* - J* ' 

p Interpolated Experience V ? 'A^S-6 

Experience (in years) .03912 • [ 104367 ' 1 / 

> 

Experience Squared 

/, (in years squared) *' -.Qui 58* f -.00138 1 

Interpolated experience estimates the rate of retlirh to a year of work 

. 0391^ * " 1 

experience to be &n e* § ' or 4 percent increase in hourly wage*' whereas 



experience an| tWb rate of decrease of this return with greater experience 



the A-S-6- estimate of the increase in wages with an additional year of/elxper- 

.04367 , c . 1 t . I . - 

ience is e or 4.5 percent. However,/the equation with A-S-6 does- - 

not control for the increase of v Wages, among -'Voting workers, with age, \ f 

estimated to be 1.3% per year in the equation with interpolated experience . 
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Estimating wo rk\ experience by interpolation trom longitudinal' data shows ' 

that, among Jrouiig workers, age has an effect bn wages independent of work 
^ experience. With 4-S»-6 the age, eftect is lumped together with that ; of 

experience. There is, however/ no radical discrepancy betweenthe results 

of the two inet\Lds of estimating rate of Return , to experience. The'<;Other 
i coefficients of ^explanatory variables are about the same between the*equa lions 

with different w£ys of estimating work experience, except of cburfce,Jor . * 
, the coefficient^ of a,ge, which is arbitrarily set to zero in the" A-S-6; 

equation. If ale Is just examining returns to experience, the lengthy 
, programming which £oes into estimating work experience by interpolation is 

hardly worth DheW^fort since it yields estimates which are virtually ' 

identical to those available with- the much simpler, if cruder, A-S-6 esti- 

t 

mator: * • 



Howeye* k , if the interaction term between gender and experience is ♦ 

. . ' i \ \ • " • . • 0 ' 

formed and entered as an explanatory variable/ one sees that the technique 

ot estimating experience d6es affect one's conclusions dramatically. Usfe 

of A-S-6 to estimate differential returns to experience by gendec/^esult s ' 

in an estimate of differential returns to experience by gender snowing a . . 

massive discounting of the experience of women. See columns .7 and 8 of 

. Table 2. Use of interpolated expedience leads to a much smaller . " > 

estimate of the discounting of. women 1 S experience. When adjusted far the 

difference in units, (interpolated experience is in mondhs, the A-S-6 

'estimate in year*) , one sees that th* estimate of th^discounting of women's 

'experience with interpolated experience' is- only 22 percent of the magnitude 

of the effect estimated with A-S-fa. ,The A-S-6 equation, however, produces- 



i no 

i. u *w 



a' smaller direct negative effect on wages of being female, .13222, as 
opposed' to .270^0 with interpolated experience. Both techniques show 
costs to women for their gender, but the techniques suggest different ways 
in which, this cost is exacted. The equation with interpolated experience 
suggests that most of the cDst is simply a response to gender not a dis- 
counting of skills women acquired by working, and vice versa for the equa- 



/ 

tion with. A-S-6. 



,Is there any. way to resolve this apparent indeterminacy?* It bhould be 
remembered that A-*S-6 is really a meabure ot age after Lire" end of. schooling 
not a direct measure ot tfork experience. - Since the variable, age, must be 
lett out of the A«-.S-b equation, A-S-6 may, statistically, be acting as a ■ 
surrogate for age. With interpolated experience , one can separate 'the* effects 
of experience from those of a£e, so'it is possible to -test to see whether 
( there is a massive interaction between gender and age on wages. It is 
possible that t^e large coefficient between gender and A-S-6 is reflecting * 
such a large interaction*. The results of the addition 'of an age-gender 
interaction to the baseline model with' interpolated experience is displayed 
in columns l'and \ of Table 3. There is a massive interaction between' 
gendec and age. Its coefficient shows that among young workers, ' men "are 
pa,id iiiore as they age. This equation also shows that the direct effect of 
being female on wages is positive, but t;hat this positive effect i f s over- 
whelmed by the much larger tendency to p^y men more as they age, not because 
>q£ experience, but because of age per S£. Controlling for the effect on * 

r 

wages of -this interact ion. between gender and age hardly alters the estimate 

9 » 

of returns' to experience. As columns 3 and 4 of 'Table 3 show there is no ' 
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statistically signiticant •interaction between gender and work experience 
net of the interaction between gender and age. The returns to experience 

<? 

are exactly the same for women as men. It is age not experience which is 

, rewarded in men much more than women. As columns i and 2 of Table 3 show 

there is no tendency for the earnings of both sexes to increase with age. 

The coefficient of ag e< is not statistically significant net* of the gender- 

age -interactions, Onlv young men are paid more because of their increasing 

age, not young women. This finding is consistent with the existence* of a 

covert Nenko- system in the United States in which' young men's wages increase 
) 

•as they age and acquire dependents. It is this effect which Sawhill 

* t 

(1973) and King (1977) observe*! and thought to be the result of a discounting 

* ■* * ; „ 

of women's experience.- Th,e finding of a massive interaction between gender 

and age, net oS> wo$c experience, on wages contradicts the assumption of 
human capital theory that a person's wages are mostly returns on that per- 

* 

son's human capital. We have found that a very important component of a 
person's wages is determined by social status, not human capital. \ 

Since there is only a small tendency^ for young men to receive more pa'y 

■ ' t 

than young women for a month of experience, net of the custom -of paying"' 
young m'en more because of their age, the original reason for our looking into 
returns to on-the-job learning has been removed". We had thought that 
there might be a possibility that men had acquired experience in' more, v 
coqjpl-ex levels, on the average, than women, a possibility wh'ipn 7 could 
have explained a higher rate of return to their experience. However, ' 
We have found something which flatly/contradicts the.' established human 
capital jiodel of wage determination, aWssive tendency % to pay' young 



men mot*e than yputig women as they age, because of their age. We can trhink 

of no possible deduction from human, capi tal theory which can explain why 

young men should develop htiinan capital with age, controlling for amount of 

work experience.; and. young. 1 wo«*mj not.^U*t us look further ? . Perhaps the * 

• human capital theory deduction that anyone is paid more because of their 

v individtial level of -skill, and thus theit individual marginal productivity 

is not 'borne out -by d^ita. 

Table 4 displays the insults of three regressions. Each regression 

is identical, to equation //l, the baseline model of 'wages, which uses 

. 'interpolated experience and interpolated experience ^uared as explanatory 

variables. The estimates of the coefficients of this regression model 

are given iri columns, 1 and '2 of Table 2. The only ^difference is that the 

regression equations of Table 4 subdivide interpolated -experience into 

the lengths of time a^person has worked at different levels of maximum 

task complexity. There is one equation for tasks involving people, 

another for data,, and a third for tasks involving things** ' .* 

• i ^ 

If experience with more complex tasks had more of a positive effect - 

. . v ' • 

on wages than experience with less complex tasks^^jone would expect an 
order, to the coefficients of work expedience, at, a particular task com- 
plexity. The coef f icients % of work experience at low task complexity 

i 

ought to*be smaller than the coefficients of work experience at high task 
complexity and the coefficients of experience at low tas"k complexity and 
high ta-sk complexity ought to be different from the coefficient of work 
experience undifferentiated by the level of task complexity at which it 
was acquired, or .00326 '(column 1, -Table 2) . There -is no clear patterning 



v ■ • - ' 98 

in the lovI iicientb of work experience at /tasks ot diite^reat complexities 

in Table 4.. None of these coetticieats are statistically different frpm 

.0032*6 except the coefficient of experience -with people at the highest 

level of complexity, which is, against prediction, lower than all the other* 

coefficients, ana 1 the coefficient of expe rience wi th tbing$ at the highest 

i 

• •level of task complexity.' There Is very little evidence' here that people 

with more complex skills are pai'd more. than people with less complex skills. 

There is little or.no market response to individual skill differences. 

\ - . 

These findings do not contradict the finding that people with longer worlc 

) 

experience are paid more because of it. it is clear, though;- that the ^tfect 
ot experience on wages is unrelated tj> a process ot learning j6b skills. 

' 7 

" CONCLUSION t , 1 ? * > . 

This qhapter began with the intention of investigating whether apparent 

differences between the rates of return to women and nien tor work experience 

^ * * 

were an artifact of the way work experience is measured. *0n~the way to our 

conclusions we have watched our initial premise disintegrate. We started 

with the acceptance of human capital theory, the.yery widespread and con- 

4 ventional interpretation *of individual wage differences as the^result of 

individual skill differences. We thought that there might be a good chance 

that lab,or markets do not operate in an extremely discriminatory fashion 

with regards to returns to experience but th'at the usual indicator of 

work experience, A-S-6 , simply over-estimated the work experience of 

women and under-estimated the work experience of -men, thus showing that 

women's work experience is apparently discriminated against. We expected 



JO 
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.to find some discounting oi the # work <exp^rience of women with our measure ' 

« < 

« 

9 of .work experience interpolated from longi tudinal .data , but less than that 
shown *by the A-S-6 estimator of experience. We expected to* show r that men, 
on theaverage, work i^ jobs with more 7 complex tasks than women, generating . 
mo,re valuable experience, and accounting fot;'the gap .between the genders* 

, in .returns t(* experience. - Instead we^ f ind there is an enormous positive ^ 

effect of age, net of work experience, on the wages of young men that does 

* * ' i ■* * t * 

not' exist for young womei). This ettect accounts fat all men's tendency to 

■ • . « . ■•.-<<,, • . 7 

earn more than woman by the hour left unexplained'by the other variables 

t 

. of frhe baseline model, equation //i. it appears that there is -a covert' * 

Nenko system in the U.S. * It is the pattern of meh f s earnirfg^more as they v 

age because of' their age which produced^ the large apparent gender-experience , 

interaction on Wages, when A-S-6 was 'used as th'e measure of work experience. 

A-S-6 'does not permit the, separation of age from experience -effects'. The 
\ * 

• . • J .< 

tendency of young men to receive more money 'with age because of age is not 

r • 

a deduction from human capital theory and "suggests the irrelevance of S 
human capital theory to the realiEy of wage determination. We have further 

shown that individual variations in on-the-job learning, as*we measure it 

- ■ 

. bear no relationship to individual variations in wages. We began by accepting 
human capital theory as a truism; we end by rejecting its relevance. 

' V ' 

There is no labor market for individual differences 4n on-the-jqb learned 

skills. ' m 

• ■> * » 

It has^ been found that worjc experience pays and apparently pays at about . 
the same rate whether it is estimated by interpolation from longitudinal 
data or by the A-S-£ formula." It is not on-the-job* learning which accounts 
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* for 'this effect since the ,ef feLt does not vary much across work' experience ' v 
at dirfereut levels of task cqropLexi ty-and typ^o'riuni t ieS to learn skills. 

It may be that a person's length ot work expe rijenCe" r is a proxy for job- . \* 

* learned skills lUd that there is a market for dif ferences\in this, proxy 

*'.'•/ ^ .*• 

rather than in. the skills thje^proxy is sup.posed to represent. Or we^could . 
be simply measuring tlie .advantages* of b*enit)ci'ty^ whether formalized in a. ' 

* contract or the result of simply having .more time to worm one's way into a 
better deal. ^ Explaining why r wages, increase with t;he length 'of * /ime a person 
has worke'd but why they are unrelated .to .opportunities to learn skills on 
the job is beyond the, scope ot" tlii'b paper. We can only, say that *t he "effec't 

.4 

on wages of work experience, measured ab lengt'h 6f 'time worked ai)d net of . 

age, o*per«*tes in *almos£ the bame way for women and raen» We have found that, 

though crude, tl;e A-S-6 tcrrmula yields approximately accurate estimates of 

* * * 

returns to work sxyerience. A-S-6 should* not, however, be used to estimate 
« -i * 

gender cjif f erential returns' to work experience 'since it confounds the gender*- 
experience interaction with the large' gender-age interaction, ; 
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Table 1. 



Dlstr ibution of Observations Entering Analysis by Wave of Study 3 
Raw Frequencieb 



1966 

40 

1967 

1968' 

1969 

1970 

19/l 

1972 

1973 

197 5;C 

total' 



Women 




Men 


-Total 


. ♦ 0 




27 6 


276 


i\ 
u 




ji 0 


Jl O 










1 A7 




7 s£ 








' / 




279 ' 




919 


* 1,198 






V 


✓ 


42'.' 


0 


X. y \J\J J 




58? 




1,323 


t 

1,,J905T 






r 




719 




719 


837* 




0 


837 


1,120 


• 


2,385 


3,505 






\ 


4,106 




7,180 


11,286 



v Observat ions are i on young women, aged 24*\.to SI, and meg, aged^24--to 33, 
.^jforking at °1^4St 30 hours a week, and' who are jvpt mi^^btg^data on a vari- 
able Involved In the analysis. Since so^e--iiT2riViduals were observed in n 
more than one'wave, the number* of^inJividuals studied is* smaller than the 
number of observation^ These observations* are on 1,780 young women and 
2 , 890 ^o«fT^m^ 

Source: National Longitudinal* Surveys of Labor Market Experience, Cohqjrt^ 



*of Young Men and Wgmen (Center lor Human • Resource Research, 1976); 
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Table, 2. ^^t^Sqvares # ^f r | s ^°^ (Dependent variable is the natural logarithm of hourly wage In -current job in 



Baseline Model -with 
Interpolated Experi- 
ence (full-time 'equiva- 
lent months) 0 ' V- 



Baseline Model with 
Interpolated Experi- 
ence and Its Inter- 
action with Gender 



Baseline Model with 
A-S-6 C (in years? * 



Baseline Model vith 
A-S-6' and it's' Inter- 
action with Gender 



• unstandard- standard- 
ized ized 

r A 



un standard- standard- unstandard- standard- unstandard- standard- 



Highest .Grade 
< Completed 

On-the-job 

^Training (l=some 
tr a ining , 0=none) 

Age (in years) 

Color (I=biack, 
CNother) - 

Geitder (l=female^ 
0=male) 

Farental Social * 
Class d 

Experience 

Experience 
Squared 

Interaction 
between Gender 
and Experience , 

Constant 



.0610&* 

.01275* 

,.14529* 

-.32239* 

.00044 
*00326* 



.0091-6* 
.06-582* 

.05284.* , 

.097J28* ' 

.34101** 

.02301 . 
,29150* 1 



-.000011* -.19628* 



-.02969 
.30820 



ized 



ized 



ized 



ized 



ized 



.05621* 
,05999* 



.01236* 

.14398* 

.27080* 

.00045* 
.00321* 



.31230* 
.0646*5* 

?0512§* 

-.09641* 

-.2864"5* 

.02352, 
.28690* 



.000013* -.23439* 

,00069* -.08445*. 
-.01428 
.31624 s - 



.07267* 
,06507* 



.40375* • 
.07012* 



-.1.4821* 
-.36741* 



.00043 
,0436V* 



.09924*' 

. 38864°* 

.02265 
.28749* 



N 



.00776 
.29969 



.074 58* 
.06234* 



-.14625* 
-.12500* 

X. 

.00042 
.02923* • 



,00138*- V. 13550* -.00196* 



,03739* 



ized 



41437* 
06718* 



-.09793* 

-.13222* 

.02203 
.19243* 

!19305* 
.333'13* 



^.10344 
.31-327 « 



MO 



ERIC 



Ill 



103 



Table 2 continued 
a 



Observations are in young women aged 24 to 31 and young men aged 24 to 33, 
working at least 30 hours a week, and who are not. missing data on a variable 
involved in the ana-lysis. Weeks worked per year and hours, per week are inter- 
pofcated if information is miboing (cf. Angie, 3 979). Dollar values are 
"adjusted to 1975 price levels with the implicit price deflators fpr "personal 
consumption expenditures" roin the Eco nomic " Repor t of the President (President 
of the United State's, 1 977 :15-3). Coe'f f fxrlents marked by an asterisk are 
statistically s iyn i ri'cc^rrf^at the ,0b level according to an l'-test. 

^All observati*#ns are weighted by °the reciprocal of t,he number of observations* 
on an individual appearing in the sample, making the effective ft the number 
of cases rather than the number of observations In the analysis. Observations' 
are also weighted by .the inverse of the probability of an individual 1 ^ beifig- 
sampled, i.e., over-sampled strata are constrained to be prpportion.at ely a 
smaller fraction of cases entering an analysis and vice versa for under-sampled 
cases. The formula used to eompute^Xhe weight associated with any observation is: 



(W ) (N) 
where, 



fz *i (w../J)U J'O) 
T»l j=l *J 



= sample weight of personal, appearing on the j th observa- 



tion on- person i; . , ' 

N « total number of people* in the aaalysis; 

J » total* numbe'r o\ observations in different waves on person i. 
This weight ingT^ocedure permits the use of statistics developed for simple random 
sampling at a single point in time, while using all available information , in a 
longitudinal data set. 

Coefficients of regression equations ,are estimated v^ith tjfe Statistical 
Package for the Social Sciences (S.P.S.S.) (Nie et^ al . , 1975) so the weights 
are usable by S.P.S.S. The equivalent algebraic transformation of the regression 
equations would be to multiply each equation through by the square root of the 
weight 1 and then estimate the coefficients with ordinary least squares. * 

°Work experience before age J4 is def ined e as zero. Interpolated work experience 
incorporates an A-S-6 estimate^of work experience as of the first wave of the 
N.L.S. survey. * , 

^Prestige of father's occupation or head of household's occupation when respon- 
dent was. 14 years of age was measured by *the Duncan Socio-economic Index (Duncan, 
1961). 
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.* Table J. 

9 ' 



U-adt^. Squares Regressions (Dependent variable is the natural logarithm 
of h6urly ; wages in curYent 'job in 1975 dollars 3 ; N=,4,670 b ) 



Baseline Model'with Intei- 
polalcd Experience and Inter- 
action between A&e and Gender 



Baseline Model with Inter- 
polated Experience and Inter- 
action between Age and' Gender 
as well as Interaction between 
Experience and Gender 



.Uilstandardized Standardized Unstandardized Standardized 



Highest' Grade 
Completed 

On-the-job 

Training (l=sonie 
<y» •training, 0='none) 

Age (in years) 

Color (l=black, 1 
0=other) 

Gender (1= female, 
0=male) 

Parental Social 
Class d 

Experience V 

Experience 
Squared 
* 

Interaction 

between Gender and* 
Experience ' 



Interaction 

between Gender and Age -.03157* 

Constant 

r2 . • 



.05 335* 

.06146* 
-.00707 

-.14524* 

.48227* 

.00045 
.00340* 

-.000012* 



'.29644* 

.06623* 
-.02929. 

-. 0972*5* 

l 

.51014* 

.02364 
.30386* 

-.22667* 



•87632* 



.50321* 
.31.146 



.05338* 

.06142* 
-.00699 

-.14520* 

.48019*" 

.00045 
.00340* 

-.000012* 

-.00002 
-.03142* 



.29660* 

.06619* 
-.02896 

-.09722* 

.50794* 

.02365 
.30365* 

-.22777* 

-.00276 
-.87222* 



.50121* 
, .31146 



See footnotes of Table 2. 
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Table 4. Least Squares Regressions ^Dependent variable is the natural logarithm of hourl\\ vrag^e in Current job in 
1975 4 dollars*; N=4,670 b ) ' *. • \ * f 



< Interpolated Experience Divided into^Lengths of Tiroe "Worked at Particular Levels 
of Maximum Task Complexity with: ' * 

People Data * • " Things 



Unstandardized Standardized Unstandardized Standardized Unstandardized Standardized 



\ 

Highest Grade . * % l 
Completed .06587* 

On-? the- Jo'" * " 


. 37686* 


.04961*1. 


.27567* 


.05778* 


.33715* 

y 




training, 0=.none) 4 * .06381* 


.06861* 


t 

.05037* 


.05429* 


.03611* 


.06033* 




Age (in years) .02444*" 


.11518* 


.01107* _ 


.04585* 


.02264* 


. 10,670* 




Color (l^black, 
O=othe^) . x -.16207* 


-.14708* 


- . 12-494* 


-.06366* 


-.15798* 


-.14337* 




Gender (1-feroale, 
n=male) 9 ^ -..>U->/9* 


- . JloJ-)* 


i 


- . J3o0i r 




3 1 1 z. o + 


\ 


Parental Social \ 

Class u J3 . ,p0080 

^ * 


• 04013 

4 


# 

.00023 


. 01216 


. 000o3 


A / I/O 

. 04262 


<= 


Level of Complexity* * \ 

of (Work Experience (full- v 
..time equivalent months) 








\ 

\ > 




level unknown ^00350* 


.26456* 


.00326* 


*""" ■ .19889* 


.00343* 


' .25913* ' 


<m 


1 (low) ' ' , .00344* r , 


.26727* • 


-.00171* 


• ' .10133* 


.00318* 


'.20835* - 




•2 . .00341*' 


.19218* 


.00358* 


, .21446* ' 


.00289* 


.19129* ' 




3 (high) > .00069 


.02275 


.00407*. 


.22015* 


.00485-* 


.21823* 


> 


Experience \ 
Squared -.000013* 


-.30533* 


-> 00001,0* 


* -.19185* 


-.000013* 


-.30812* 




Constant * -.41420* 




.10265 




.27925* 





R 2 r ' .34714 .3184.0 . . * 34614 *• 
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■ - • - CHAPTER 6: $ 

./'THE- LOOSE CONNECTION, BETWEEN LEARNINC AND EARNINGS 
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In June, 1977 the National Institute of Education (NIE) sent^out.a 
request for, research* proposals* on, among other topics, how vocational 
guidance coiLseling could be improved, by taking into accoT7nt the fact that 

* A, « 

most people* change jobs during their working lives*( National Institute oi 

• • j 

iidilcatiou,' 1977). Traditional vocatiqnal guidance counseling attempts .to* 
identity what single type ot work yoiuig people may be interested in, i^nor- 
irig the possibility that many young* people will likely liol\i a variety of 
'jobs during their working live*,. , It seemed to me that part of this is^ue 
was t ho question of whether learning on the jub, like learning -in* school , 

had an- impact on the nature of a peril's later occupation, • in particular,. 

. "> 
on his or her earnings. li such were^jhe cas,e, then a prudent vocational 

* « 
guidance counselor might want to advise a student 'to consider the value 

of occupational experience^ alon^ wit.ii current pay *n choosing an occupation 

It would be advice to* keep on inventing in skill acquisition even beyond 

graduation from school. Whjereas it was conventional to view the impact of 

skill acquisition on a person's work to occur once, after initial gradua- 

t 

tion from full-time formal education, „this projects research proposal^ 
viewed the impact of skill acquisition as an on going process* Instead of 
attem^hig to advise vocational guidance counselors" on what skills were 
needed for particular advantageous occupational sequences^ ones leading * 
upward in terms of * pay', prestige, and interest, a Cask which becomes less 
feasible the more finely one specifies occupations {.because the "number of 
sequences increases geometrically), this project proposed to help advise - 
vocational ' guidance counselors on what occupations themselves .of fered 
opportunities for learning which would have a valuable pay-off later. 




J 08 

The pro^bskl di ^ cuss ^^^^^^ ca ^^^^ of ( tne expe rience-,e^rnings curve, 
tt«f well-icnpw.n tendency of^^^^^^&^^^tter-educdtud peppl§ ft to rise 
more quickly with work exp«-i1ri^id^ v lu^^^^^ of less. well-educated people 



(Mincer, 1974).' The proposal ^y^^^f^^ 3 ^ this phenomenon- i^flLpe to 



better-educated people managing to j^ er, v yobs, Irffyh-jcVxhere is' 




to 



learn and' that the increase in the ic' ^writings is a market respopse to the 
skills they acqui re^^^^j^i^g-^n job^with more to learn. "The purpose of, 
the research cwas to lay the basib of a computer simulation of young people's 
entry into the U.S. labor Oftrce, a simulation which could be used to identify, 
from among likely alternative entry' occupations , 'the ones in which a young 
person^ would 'acquire the m^st valuable ^experience, .the, kind^of experience 
which »ould lead 'to increased earnings in the future. Essentially this 

simulation would give a youhg person an estimate of the vaj.ue of the experi- 

— S »■* ■ 1 ■ 

ence he or she would be acquiring in different occupations' he or she would 

1 r 'V . « < \ ' * ' & 

be entering. This simulatipn wouia be a valuable tool for vocatianal^mid- 
ance counselors. This project oitly envisioned the development of a^Jftroto- 
type model • , * V 



Two essential research questions had* to be addressed in order,, to develop 

this simulation. "First, it had to be found out what -there is in formal ' 

education which af-fects occupational achieyement, .that is, occupational 

prestige and earnings. Secondly, it had to be. found out whether og^the-job 

learning affects later job characteristics. Answering both these questions ~* 

entailed solving methodological- problems.' A way had to be demised to use 

all available information in longitudinal survey, and a method 'of measuring 

'* * ' * 

on-the-job learning also-h'ad to be devised. . These -problems were successfully 
dealt with. Their solutions are described in the foregoing chapters. 
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Chapter 2_showed for. young adults that; as* tar as it' was possible- to 

mea-sure, the principal part of a person 1 s education which affects his or 

her later occupational achievement is primarily the titfmber of 'years of * 

schooling^ person completes. The subjects a person studies are a distant 

- - ' 

second >n their influence on occupational achievement. It is remarkable 
* 

given the enormous diversity in what people Team in school and how well 

they learn it that such a simple measure af a person 1 s education should' 

explain so much of the Impact of education pn a person 1 s occupational 

earnings and prestige. Chapter 3* examined the issue ot the im^ct of sub- 

» ■ * ** * 

ject area of* study on earning'is— further . it raised the possibility that, 

■ N 

among college-educated people, it might.be the decision to major in 4 on^ 

field rather than another which explains the .gap between the earnings! of ^ 

* * * 

college-educated women and men, presently employed. It Is not. The decision 

7 to major in one field or another does explain some of the earnings gap but * 
not much. It appears that people coming out of schools are like canned " . 
goods as tar as »the**react ion of the labor market to .them is concerned. 
Their educaVibnal credentials are their labels.' Those with the same cseden- 
tials may have all kinds of differences in their knowledge but these dif- 
ferences are inaccessible. Their identity in the labor market is their label. 
Their individual differences in knowledge do not affect their earnings much. 

• Chapter 4 introduced ttte' technique of inferring the/ length of tilne a 
person has worked from^whether he/she is working during the interviews of a 
longitudinal survey. This technique is the- solution ^to^a methodological • 
problem cjrucial to # this project. This innovation is applied in Chapter 5, 
ah examination of returns to^work experieoce and on-the-job learning and 
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the question Of why the earnings^ot young men tend to apparently rise more 
quickly than those of young women with experience. Chapter 5 .shows Jthat 
both young women and men are paid more as they accumulate work experi- 
ence, the total length of time they have worked, albeit with women deriving 
somewhat less advantage JEvpya experience than men. Chapter 5 finds, that a 

large gap opens between* the wages ot wome^i and men as time goes on but 
* ' 

not because the experience of women is discbunted, as has been supposed. 
Men are paid more as they ag*f because of age, nofexperience , which is 
controlled for; w6men are not. This effect explains all the difference 
between young women's and men 1 sewages on the .average . among young Adults. 

Chapter 5 inpfoduces a measure of on-the-job' learning distinct from 
work experience, the conventional indicator to date. The new indicator 
is simply an extension of the logic of the oJ.d one, .which .was that the 
longer a person worked the more they learned; The, new indicator assumes 
that working in a more complex job results in more learning than working 
in a less complex job. Chapter 5 shows that there*is no statistically 
significant difference between the average rate ^of increase .pay with 
experience and the rate of increase of pay with* experiences with complex or* / 
simple tasks. Individual variations in on-the-job learning are not remanded 
to by the labor market. However, average rates of learning, represented 
by simply the lengtft^of time a person has worked, may be responded to by the 
labor market. Perhaps, the increase in wages with experience is simply 
due to the effect of seniority whether formalized in a contract or simply the 

/ 

informal accumulation of power at' the work place, or some other mechanism 
which accounts for .people 1 s ^Wages increasing with experience. The issue 
cannot be settled with the data at hand. * x 
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Since on-the-job learning has no effect on earnings independent of 
simply the length of time a" young person has worked, there is no need for - 
individualized simulations of -young people's entry into the labor force. 
The advice is the same for" all With a given level of • education , facing 
entry into the labor force*: start! work early in as highly paid an occupa- 
tion as possible. and work cbnt in^ously in it. There is no need to consider' 
the fb£Ure value .of experience independently of current wages. - ' However, it 
Clear that to the «xt«nt some career lines deviate from the average increase 
^in wages with experience, it is a facet of the career line itself, not of 
the skills of the.individuals in that career line." The, task facing a young' 
person then is to find entry jobs which lead ^ better #aid positions, not " 
because of learning "acquired in the entry job, but because that career line 
and its increasing wages .are part o_f the social structure of the labor force 
A young person should keep in mind that the connection: between learning and ' 
earnings is a loose one. . - * m 
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